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Chapter 1: An Introduction to Worcester and the Worcester 
Public School System 
Worcester, MA 
 Worcester, Massachusetts is located in the central part of the state approximately forty 
miles west of Boston. The 2000 US Census reported the Worcester population to be at 172,648, 
however with a recently estimated population of around 183,000 people, Worcester recently 
passed Providence, RI as the second largest city in New 
England (behind Boston, of course).   
 Throughout the 1800s, Worcester was a city 
known for its innovation in industry and education, and 
is often said to be the birthplace of the Industrial 
Revolution. Entrepreneurs and immigrants fueled 
Worcester's economy by starting companies which 
provided jobs to thousands of Worcester residents and 
by building the railroads that were key in strengthening 
the city's infrastructure. Industrialist Ichabod Washburn 
founded Washburn & Moen after developing a process 
for extruding steel wire which was used extensively as the country moved west and continued to 
be used throughout World War I. Another innovator, John Jeppson, founded the Norton 
Company which is now Saint-Gobain, the world's largest manufacturer of abrasives for 
manufacturing and commercial use. In the 1850s, Crompton and Knowles founded companies 
that manufactured the textile looms that fueled the Industrial Revolution. In addition, Worcester's 
economy was one of the most female-friendly at the time. The Royal Worcester Corset Factory 
provided 1,200 jobs specifically for women, making it the United States' largest employer for 
women going into the twentieth century.  
 Several cultural institution were also opened in Worcester during the nineteenth and 
twentieth centuries. The American Antiquarian Society, a research library founded by Isaiah 
Thomas in 1812, holds nearly two-thirds of all American printed artifacts from 1693 to 1820, a 
collection comparable to the Library of Congress throughout the 1800s. The Worcester Art 
Museum opened in 1898 and now houses more than 35,000 pieces including Rembrandt's El 
Greco. Other museums and cultural venues include the Higgins Armory museum, the 
EcoTarium, The Hanover Theater for the Performing Arts, Mechanics Hall and the Worcester 
Palladium.  
 Perhaps as a result of Worcester's growth in industry and culture, the city became home 
to several institutions of higher education. The 1800s saw the founding of the College of the 
Holy Cross (New England's oldest Roman Catholic college), Worcester Polytechnic Institute, 
Worcester State College, and Clark University. Presently, there are thirteen institutions of higher 
Figure 1: Map of Massachusetts highlighting 
Worcester County and the city of Worcester.  
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education in the Worcester area that form the Colleges of the Worcester Consortium, an 
association which includes several colleges and universities as well as UMass Medical School, 
Massachusetts College of Pharmacy and Health Services, and the Cummings School of 
Veterinary Medicine. Each year, over 30,000 college students come to Worcester to attend these 
institutions making Worcester a prominent "college town." These schools are also responsible 
for providing 15,000 jobs for the city, making them a major catalyst in the changes in the city's 
economy, one that once relied heavily on industry as opposed to education. In fact, UMass 
Medical School is currently the city's largest employer.    
 For a city so seemingly focused on education, Worcester's population is, in general, 
relatively uneducated. For residents over 25, only 76.7% have a high school diploma, and just 
23.3% hold a bachelor's degree. This lack of education is probably a major reason that 17.9% of 
the population live below the poverty line, including nearly 25% of those under the age of 18. 
While 58.5% of households in 
Worcester are people living with 
some sort of family relative, 
only 38.3% of households 
include spouses living together. 
The median household income 
in Worcester is $35,623, 
however for a family household, 
the median household income 
increases to $42,988.  
Worcester Public Schools 
 These statistics may 
correlate with the fact that 
Worcester's Public Schools 
(WPS) are, according to many, 
less than adequate.  Each year, 
the Worcester Public School 
system educates more than 
23,000 students from 
kindergarten through grade 12. 
The system includes thirty three 
elementary schools, four middle 
schools, and seven high schools. 
The city is divided into four 
quadrants (Figure 2), each one 
served by one of Worcester's 
four main high schools: North, 
Figure 2: Map of the quadrants that divide Worcester into the regions for 
the four major high schools.  
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South, Burncoat, and Doherty Memorial.  
 In Massachusetts, students in grades 3 through 8 and grade 10 participate in 
Massachusetts Comprehensive Assessment System (MCAS) tests in Mathematics and English 
Language Arts. MCAS tests are standards-based assessment tests which were developed after the 
Massachusetts Education Reform Act of 1993. These tests are also used to fulfill the 
requirements of the national No Child Left Behind Act that was established in 2001. In grade 10, 
in addition to the tests in mathematics and English, students are also required to take a Science  
and Technology/Engineering test. Individual high schools choose whether their students will take 
a test in Biology, Chemistry, Physics or Technology/Engineering depending on which subject 
they believe their students are strongest in. In Worcester, students take the Biology test in grade 
nine.  
 In addition to satisfying the requirements for the school to receive federal funding, the 
students must pass the MCAS in order to determine their eligibility for the Competency 
Determination requirement to be awarded a high school diploma (i.e. they need to pass to 
graduate). Students are given multiple attempts to pass the test if necessary. Students scores are 
separated into four categories: Warning/Failing, Needs Improvement, Proficient, or 
Advanced/Above Proficient. Scores in the latter two categories are considered passing, while 
scores in the other categories necessitate a retake. 
 The MCAS scores of students in WPS are typically less than the state average. In 2009, 
only 34% of students passed the Biology test, whereas 61% of students in Massachusetts passed 
the test. In English Language Arts, 67% of students in Worcester passed as compared to 81% 
statewide, and in Mathematics, 57% of Worcester students passed as opposed to 75% of students 
in Massachusetts. However, as comparatively low as Worcester's scores may be, the scores 
continue to improve annually.  
Doherty Memorial High School  
 Doherty Memorial High School is one of Worcester's four major high schools. For the 
2009-2010 school year, Doherty reported 1,398 students, however with the school's 11.7% 
mobility rate that number changes almost daily. Each class contains around 450 students, 
however only 77.8% of them will graduate within four years (82.1% will graduate in five). 
Unfortunately, 12% of students drop out before graduation--around 54 students each year. Of 
those students that do graduate, 56% of them go on to a four year college, either public or 
private, although many students choose to join the work force or enter the armed forces 
especially if their financial situation does not allow for the to go to college.  
 In addition, the location of Doherty creates a unique dichotomy within the school. As you 
travel west from the school towards Paxton and Leicester, the area becomes more rural. In 
general, those that live on that side of town tend to be better off financially, especially as you 
move towards Worcester State College and Assumption College. To the east of Doherty is 
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Highland Street. Aside from WPI's campus and the blocks of fraternities and sororities that 
surround it, the area around Highland Street is a stereotypical urban environment of apartments 
and streets that you probably don't want to be walking on after dark.  Thus, it makes sense that 
roughly half (52.8%) of the students come from low-income families. Step into any classroom at 
Doherty and its fairly easy to tell which students come from the more affluent side of town and 
which students have had it a little tougher.  
 Economic diversity is not the only 
variety that can be seen at DMHS. The 
students show the typical ethnic and lingual 
diversity of an urban school. English is a 
second language for more than 40% of 
students, and 13% are what the state calls 
"limited English proficient" (they're still 
learning). When students are not speaking 
English, it is most likely that they are 
speaking Spanish or Vietnamese due to the city's large Hispanic population and an increasing 
Vietnamese population.  
 The ethnic diversity at Doherty means that many of the students speak limited English 
which can cause problems when these students need to take standardized tests such as the 
MCAS. Like the rest of the schools in Worcester, Doherty's MCAS scores are still lower than the 
state average. At Doherty, 75% of students were at or above Proficient in the Grade 10 ELA test, 
however that is still slightly lower than the state average (81%). For the Grade 10 Mathematics 
exam, 66% of students were at or above Proficient although that is still lower than the state 
average of 75%. On the Biology exam the students take in Grade 9, 45% of students at Doherty 
passed the test as compared to the state average of 61%.  
 The goal is to have all students passing all tests by the year 2014. Instead of measuring 
the success of the school on the proportion of students passing the test each year, success is 
measured in the form of whether or not the school makes "Adequate Yearly Progress" or AYP. 
Basically, the school wants to know if more students passed this year than last year. Overall, 
Doherty Memorial High School has made AYP overall, with the exception of a few subgroups 
such as low income and Hispanic students.  
  
Race Percent of School 
African American 14.7 
Asian 9.5 
Hispanic 26.3 
Native American 0.6 
White 47.4 
Multi-Race, Non Hispanic 1.6 
Table 1: Enrollment by Race/Ethnicity at Doherty Memorial 
High School for the 2009-2010 school year.   
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Table 2: Summary of Doherty Memorial High School's Grade 10 MCAS scores as compared to the state averages.  
 
The Engineering and Technology Academy at Doherty Memorial High School  
 The Engineering and Technology Academy (ETA) is "smaller learning community," or a 
school-within-a-school, that was started in 2002. The mission statement of the ETA is as follows:  
 "The Engineering and Technology Academy is a personalized learning 
environment with high expectations where students receive the support needed to 
successfully complete a rigorous course of study. Students will engage in 
activities that will demonstrate the connections within various disciplines as 
concepts are reinforced in multiple contests. With involvement from parents and 
community members, opportunities for learning will extend beyond the classroom 
walls. The Academy is designed for students, parents, staff, and members of the 
community to work collaboratively to ensure the success of each child. Academy 
graduates will have the knowledge, experience, confidence, and problem-solving 
skills required to be successful in their future endeavors in our ever-changing 
world."  
 Students in the ETA take the same core classes as students at Doherty who are not in the 
ETA, however they also take courses that introduce them to a wide variety of engineering 
disciplines. Students are exposed to the engineering design process, the scientific method, and 
computer software like AutoCAD. In Grade 9, students take classes like Introduction to 
Grade and Subject 
Advanced/ 
Above 
Proficient 
Proficient 
Needs 
Improvement 
Warning/ 
Failing Students 
Included 
SCHOOL STATE SCHOOL STATE SCHOOL STATE SCHOOL STATE 
GRADE 10 - 
ENGLISH 
LANGUAGE 
ARTS 
20 29 55 52 20 15 5 4 321 
GRADE 10 - 
MATHEMATICS 
43 47 23 28 20 18 14 8 320 
GRADE 10 - 
SCIENCE AND 
TECHNOLOGY 
8 16 37 45 45 29 10 9 283 
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Engineering that introduce them to engineering concepts like circuitry, CAD and the design 
process. In Grade 10, students in the ETA get completely engulfed in the Academy. The teachers 
of their core classes have meetings twice a week to discuss any concerns that they have about 
any of the students and to integrate their curriculums. They make sure that any concepts the 
students are learning in one class are being reinforced in the other classes. The students also 
participate in a "Learning Fair" during which they complete projects with requirements 
pertaining to each of the four core academic subjects. Also during their sophomore year, students 
in the ETA are required to take Process Engineering which introduces students to physical and 
mechanical principals like hydraulics, fluid dynamics, drafting techniques, and other principles 
used in construction.   
 In Grade 11, students either take a course called Engineering Design and Fabrication: 
CAD I or a course called Electrical Engineering. CAD introduces students to basic AutoCAD 
commands and teaches the students to use their skills to design projects in the computer lab. The 
students then build their projects in the prototype lab to hone their construction and 
manufacturing skills. Students who took CAD I in Grade 11 then go on the take CAD II as 
seniors, and students who pass both levels of CAD are awarded college credit. Electrical 
Engineering shows the students about circuit design as well as robotics design, assembly and 
programming. Students that take this class in Grade 11 go on to take a Practical Engineering 
course in Grade 12.  In Practical Engineering, students participate in a 20 week internship with 
local businesses and engineering firms. Their internship site is chosen based on the area of 
engineering that they are most interested in. At the end of the year, the students complete a major 
project, research paper and presentation. The project is intended to be a capstone project that 
requires the students to use all of the skills they have acquired over their four years in the ETA.  
 Even though the ETA is a school-within-a-school, they are still required to take the 
MCAS exams. Interestingly enough, all of the sophomores in the ETA passed their biology 
MCAS on their first attempt this past year. Although Worcester is a very diverse, urban 
community, the ETA at Doherty is somewhat sheltered from many of the challenges that type of 
environment presents. While the students in the ETA are just as diverse as the rest of the school, 
they tend to be (mostly) more motivated and slightly more active participants in their education.  
 Still, even the ETA is affected by the upcoming challenges that Doherty Memorial High 
School and the Worcester Public School system face. Decreasing budgets and increasing class 
sizes are major concerns, as is the increasing number of students who truly don't care about their 
education, not to mention the fact that many of their parents care even less. Many advocates for 
education argue that technology in the classroom is a good thing, however teachers facing the 
constant battle against cell phones and iPods may disagree. Thankfully, even with all of the 
challenges, there are still 103 teachers that go to work at DMHS every day, and for five months 
of the 2009-2010 school year, I was lucky enough to join them. 
  
11 | P a g e  
 
Chapter 2: An Overview of the Courses Taught 
 While at Doherty, I was primarily responsible for teaching three sections of sophomore 
Chemistry for the second half of their school year. In addition, I prepared and taught an 
Entrepreneurship Unit for the senior Practical Engineering course during the last several weeks 
of the school year. All of the students that I worked with were in the ETA, however each class 
was at a different achievement level.  
Chemistry  
 According to Worcester Public Schools, the course description for the sophomore level 
high school chemistry course is as follows: 
 This course provides students with knowledge and understanding of the 
properties of matter and how these properties enable science to organize these 
elements on the periodic table. Students will develop understandings of the 
structure and function of the atom, and its chemical reactions, including the 
involvement of energy and sub-atomic particles to better understand the nature of 
chemical changes. By learning about various chemical reactions such as 
oxidation reduction, combustion, and decomposition, students learn about the 
chemical reactions that take place around us every day. In addition students will 
develop deeper understanding of acids and bases, rates of reaction and factors 
that influence those raters. From the calculation of stoichiometry problems and 
molar concentrations, students will develop understanding of proportionality and 
strengthen their mathematical skills.  
 Unlike many of the other classes students take over the course of their schooling, 
chemistry is a relatively independent from classes in other subject areas or even from most 
science classes. Most other subjects have prerequisites; for example, in order to understand 
calculus, you would need to have taken algebra. While chemistry is somewhat dependant on 
previously taken classes such as algebra and geometry, it is largely a self-contained subject. In 
fact, some students initially have trouble understanding chemical concepts because they are, for 
the most part, foreign. For example, in biology, it is easier to understand ecosystems because 
students can see them and they deal with them in their everyday life. In chemistry, however, 
getting students to accept mind-blowing ideas (like the fact that a solid is made up of tiny moving 
particles or the fact that sodium explodes in water) takes some real convincing.  
 In 2001, the Massachusetts Department of Education (DOE) released a document entitled 
Massachusetts Science and Technology/Engineering Curriculum Framework which is meant to 
provide a guide for teachers regarding specific content to be taught from PreK through high 
school. The idea is to ensure that content material does not either get repeated, wasting valuable 
classroom time, or fall through the cracks making it necessary for teachers to spend time 
covering topics that were supposed to be covered in previous courses. By referring to the 
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frameworks, teachers know exactly what should have been covered in previous courses and 
exactly what they are responsible for covering in the course they are teaching. In 2005, the state 
added the Science and Technology/Engineering requirement to the Competency Determination 
(subjects that the students must be proficient in before they are allowed to graduate high school). 
To reflect this change, the DOE updated the Frameworks in 2006. This version is the one that I 
will refer to throughout this chapter.  
 According to the framework, students are taught various topics of physical science 
(physics and chemistry) throughout grades 5-8. These topics include the basics of matter, how to 
take measurements, basic energy topics, as well as basic chemical concepts. For instance, after a 
middle school physical science course, students know that there are elements that are organized 
into a periodic table and that those elements can form compounds which make up our world. 
However, a middle school science class serves as an introduction to chemistry a physics, more 
exposing the students to the concepts that will be taught much more in depth in a high school 
course.  
 Still, even with the autonomous nature of the subject, there are some courses in addition 
to middle school physical science that are important prerequisites to help the students understand 
chemistry. For example, the unit on molecular shapes and the geometry of bonds is better 
understood if the students have a good handle on geometry. Although the students do not take 
geometry until sophomore year (the course is taken concurrently with chemistry), the topics that 
they cover in the first couple months of the course do (hopefully) translate into solid chemistry 
skills. In addition, basic algebra skills are extremely important in order to be successful in 
chemistry. Topics such as stoichiometry and the gas laws are almost entirely based on 
mathematical calculations and algebraic manipulations of mathematical expressions. Typically, 
if a student was struggling in math, he or she struggled in chemistry as well.  
 Even though developing an understanding of chemistry only faintly depends on a small 
set of prerequisite courses, the subject of chemistry itself is extremely cumulative. Each topic 
builds on the previous topic, and it is impossible to understand the next chapter if you have no 
understanding of the previous one. For this reason, there is a lot of internal organization within 
the course. There is not much freedom to rearrange the order of the topics that need to be taught. 
In general, I had a tendency to follow the order that the topics were presented in the students' 
textbooks (Holt, Rinehart, and Winston; Modern Chemistry; 2006).  
 In addition to the frameworks, Worcester Public Schools has its own syllabi for each 
course. The syllabus for chemistry is split up into Chemistry I and Chemistry II, one for each 
half of the school year. Each syllabus includes an overall course description, major objectives for 
the course, as well as a detailed table of topics to be covered, skills the students must develop, 
and which academic standard each topic satisfies. The portion of the frameworks relating to high 
school chemistry as well as the syllabi for each half of the school year can be found in Appendix 
A at the end of this document.  
13 | P a g e  
 
Practical Engineering  
 One of the things that makes Doherty's Engineering and Technology Academy unique is 
that it not only has to abide by the regulations for high schools set by the Massachusetts 
Department of Education and by the Worcester Public School System, but it also has to abide by 
the requirements and frameworks for Vocational Technical Schools. Teachers are required to 
document the students' progress after each requirement outlined in the frameworks is met. The 
state uses an online process called the Vocational Technical Competency Tracking System 
(VTCTS). Whenever a requirement is met, the teacher must log in and check off that it is 
completed. This way, the next teacher who has the student knows which requirements have 
already been met and which requirements still need to be addressed.  
 The frameworks are organized into various career clusters and each cluster has six 
framework strands that must be met over the course of the four years that the student is in high 
school. These strands include:  
 Strand 1: Safety and Health Knowledge and Skills 
 Strand 2: Technical Knowledge and Skills 
 Strand 3: Embedded Academic Knowledge and Skills 
 Strand 4: Employability Knowledge and Skills 
 Strand 5: Management and Entrepreneurship Knowledge and Skills 
 Strand 6: Technological Knowledge and Skills 
 
  According to the ETA, this course has a variety of purposes:  
 Students apply their engineering knowledge and competency in a 20-week 
co-op with local area businesses and companies. Students choose a site that 
focuses on their chosen area of engineering (biomedical, etc.). Students complete 
a major research paper and presentation. Students use all skills to complete the 
project; e.g. essay writing, CAD design schematics, calculations, physics, 
multimedia, etc.  
 The course description accurately depicts this course as a capstone course of sorts where 
students can apply everything they're learned in all courses leading up to Practical Engineering to 
complete a project in their desired career field. For this reason, each engineering course that ETA 
students are supposed to take is considered a prerequisite for this course. It is a challenging 
route; there are roughly seventy students in each grade level in the ETA and of those seventy, 
only twenty three were in Practical Engineering as opposed to CAD. As seniors, the students in 
Practical Engineering have already completed many of the requirements outlined by the six 
strands. However, the teachers in the ETA focused most of their energy on teaching the students 
the technical and academic portions of the six strands, and the fourth and fifth strands which are 
more business based got put off until the end of the students' senior year when they could no 
longer be ignored.  
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  When I began teaching the practical engineering course in late April, my job was to 
ensure that the students fulfill these requirements. The Management and Entrepreneurship 
requirements can be organized into the following six major strands:  
5.A  Analyze basic business practices required to start and run a company/organization. 
5.B  Manage all resources related to a business/organization. 
5.C  Describe methods for managing, organizing, retrieving and reporting financial  data. 
5.D  Apply labor and civil rights law and guidelines to business practice and decisions. 
5.E  Evaluate the effects of community relations on companies and the industry. 
5.F  Apply legal requirements and ethical considerations to business practice and decisions. 
 
 Multiple sub-requirements can be found under each strand. The complete Vocational 
Technical Education Framework Standardized Strand 5 can be found in the appendix of this 
report.   
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Chapter 3: Course Materials 
 In this chapter of the paper, I have included a pacing guide, a sample lesson plan for both 
the chemistry course as well as the engineering course. This section also includes the homework 
assignments and assessments that accompany the chapter, as well as a few examples of 
classroom activities. (I have included one lesson plan that is representative of the many that I 
prepared during my practicum. For more lesson plans, please see appendix***)  
Chemistry 
Long-term Pacing Guide  
 The following two pages are a pacing guide that helped me to determine the timetable for 
each chapter. Since I had never taught this curriculum before, I found it particularly useful. In 
addition to keeping me on track as far as time management, it helped me to keep the previous 
chapters in mind so I could review in any way possible. I was also able to keep the next chapter 
in mind to make sure that I adequately prepared the students for a smooth transition from one 
chapter to the next. In addition, looking at the sequence of the chapters allowed me to see which 
chapters should be grouped together and done as a single unit.  
 Preparing this pacing guide also lead to conversations with Mrs. Butcher as to how long 
each chapter normally takes and how many chapters they are typically able to get through before 
the end of the year. Since the science department is only allowed to give quizzes or  exams on 
Fridays, the units need to end on that day, typically after two weeks or sometimes three. Finally, 
the preparation of this guide allowed me to check in with the curriculum; by matching the 
chapters to the appropriate learning standard, I was able to see which chapters were particularly 
important and which chapters I should skip. The learning standards associated with each chapter 
can be found next to the chapter number and title on the pacing guide.   
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Long term pacing--about two weeks per chapter  
Text: Modern Chemistry by Davis, Frey, Sarquis and Sarquis; Holt, Rinehart and Winston, 2009 
 
Chapter 9: Stoichiometry (Learning Standards 5.1-5.6)       p. 298 
 9.1 Introduction to Stoichiometry  
 9.2 Ideal Stoichiometric Calculations  
 9.3 Limiting Reactants and Percent Yield  
 
Chapter 10: States of Matter (Learning Standards 6.3-6.5)      p. 328  
 10.1 Kinetic Theory of Matter  
 10.2 Liquids  
 10.3 Solids 
 10.4 Changes of State  
 10.5 Water  
 
Chapter 11: Gases (Learning Standards 6.1-6.2)       p. 360  
 11.1 Gas and Pressure  
 11.2 The Gas Laws  
 11.3 Gas volumes and the Ideal Gas Law  
 11.4 Diffusion and Effusion  
 
Chapter 12: Solutions (Learning Standards 7.1-7.5)       p. 400  
 12.1 Types of Mixtures  
 12.2 The Solution Process  
 12.3 Concentration of Solutions  
 
Chapter 13: Ions in Aqueous Solutions and Colligative Properties (7.1-7.5)   p. 434  
 13.1 Compounds in Aqueous Solutions  
 13.2 Colligative Properties of Solutions  
**Chapters 12 and 13 are done as a unit.  
 
Chapter 14: Acids and Bases           p. 466  
 14.1 Properties of Acids and Bases  
 14.2 Acid-Base Theories  
 14.3 Acid-Base Reactions  
 
Chapter 15: Acid Base Titration and pH        p. 498   
 15.1 Aqueous Solutions and the concept of pH  
 15.2 Determining pH and Titrations  
**Chapters 14 and 15 are done as a unit.  
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**Based on previous years, chapter 15 is the last chapter before the end of the school year, 
however our class is about four weeks ahead of the classes of the past two years.  
 
Chapter 16: Reaction Energy          p. 530  
 16.1 Thermochemistry  
 16.2 Driving Force of Reactions  
 
Chapter 17: Reaction Kinetics         p. 560  
 17.1 The Reaction Process   
 17.2 Reaction Rate  
 
Chapter 18: Chemical Equilibrium         p. 588  
 18.1 The Nature of Chemical Equilibrium  
 18.2 Shifting Equilibrium  
 18.3 Equilibria of Acids, Bases, and Salts  
 18.4 Solubility Equilibrium  
 
Chapter 19: Oxidation-Reduction Reactions        p. 630  
 19.1 Oxidation and Reduction  
 19.2 Balancing Redox Reactions  
 19.3 Oxidizing and Reducing Agents  
 
Chapter 20: Electrochemistry (SKIP)  
 
Chapter 21: Nuclear Chemistry         p. 680  
 21.1 The Nucleus  
 21.2 Radioactive Decay  
 21.3 Nuclear Radiation  
 21.4 Nuclear Fission and Fusion  
**Chapter 21 was covered after Chapter 4.  
 
Chapter 22: Organic Chemistry          p. 710  
 22.1 Organic Compounds  
 22.2 Hydrocarbons  
 22.3 Functional Groups  
**Chapter 22 was covered briefly with combustion reactions in Chapter 8.   
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Designing lesson plans  
 According to The Skillful Teacher (Sapier, et al), there are twenty-one decisions to be 
made when planning a lesson, thirteen of which are crucial decisions related to ensuring that the 
lesson plan matches its objectives, and eight of the decisions involve details of actually 
implementing the lesson. I tried actively go through the process of making these decisions 
whenever I was planning my lessons or preparing to deliver them the night before class. The 
thirteen indispensable decisions teachers must make in their planning are:   
 Check in with the big ideas of the unit  
This can be seen in both the long term pacing guide and in the individual lesson plans. I 
tried to constantly check in with the state frameworks and the Worcester Public Schools' 
chemistry syllabi. I noted the standards that the lesson addressed at the beginning of the 
lesson plan, and including an overview of each section of the chapter in the lesson plan 
prevented me from losing sight of the major topics and skills of the chapter. This also 
forced be to focus on the main concepts the students needed to take away from the lesson, 
what they should remember about the subject a year from now.  
 Articulate the mastery of the objectives for themselves after digging deeply into the 
content 
In order for me to convey the objectives of the lesson to the students, I needed to have a 
clear understanding of the objectives first. Also, once I knew exactly what the lesson 
needed to cover, I could design activities or lectures that would best accomplish these 
objectives.  
 Decide how to communicate objectives to the students 
Most of the time this was done by writing the objectives up on the board for the students 
to read as they came into class. I also tried to include the objectives for the class when we 
started the lesson and when we reviewed the previous day's topics.  
 Decide what evidence would demonstrate mastery of this lesson objective 
Keeping the "big ideas" and the objectives in mind made it easier to decide what kind of 
assessments I should use to determine if the lesson plan actually accomplished what it 
was designed to. These assessments varied from informal conversations in class to 
question and answer sessions, and from homework to formal quizzes and exams given 
throughout the unit.  
 Analyze evidence about previous student learning (perhaps yesterday's quiz or 
homework) so they know where to focus 
Whenever the students completed an assignment, I made it a point to review the 
assignment as a class. Reviewing the homework assignments everyday not only 
reinforced material from the day before but it also served to show students what they 
need to study if they were unable to answer the questions. A similar strategy was used 
after quizzes. By reviewing the quiz in class, the students were able to see which areas 
they need to improve upon before the exam. Also, by looking at the quizzes I was able to 
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look at the distribution of grades, as well as look for any questions that most of the class 
got wrong so I could tell which topics I may not have covered as well as I intended or 
may just need to revisit and reinforce.  
 Plan pacing and subgrouping 
Pacing was exceptionally important considering the fact that formal assessments could 
only be given on Fridays. It was necessary to determine which topics in the unit would 
take more time for the students to grasp or which topics were exceptionally important and 
should be covered particularly in depth. In addition to long term pacing, I also made a 
tentative timeline which included which sections would be covered which day and what 
the homework assignment or assessment for the day would be. Subgrouping in the 
chemistry classes was rarely necessary because the three classes were already separated 
by ability level. Differentiation of instruction from class to class however was common to 
keep the upper level class from getting bored or the lower level class from being 
overwhelmed. In the practical engineering class subgroups were a common occurrence 
even though the students had almost identical ability levels. This was done in an effort to 
group students with similar career interests together for projects with topics that could be 
adjusted for each group.  
 Pick materials, models, examples, stories and cases to use 
This was particularly important in choosing examples or demonstrations to start class. I 
frequently brought in props or materials to use as visuals to help students relate chemistry 
concepts to their everyday lives. Beyond physical materials, it was also important to 
choose materials from the textbook such as example problems that illustrated the ideas 
particularly well or diagrams that would be important to show the students. Also, finding 
worksheets with questions that are consistent with the objectives of the chapter or 
designing questions for worksheets, homework assignments and assessments was a very 
important step in designing a consistent lesson plan for the unit. When writing the actual 
lesson plans for the chapter, I tried to include specific examples I wanted to use, lists of 
physical props I would need, and flow-charts, graphs or other visuals that I wanted to put 
on the board. 
 Anticipate confusions, especially language and vocabulary meanings, and identify 
requisite knowledge students might not have  
I tried to make notes to myself throughout the lesson plans about common 
misconceptions that needed to be dispelled right away. I also tried to introduce the 
vocabulary that was necessary to understand a particular concept before I introduced the 
concept itself. Since chemistry is a very cumulative subject, I also included a section in 
the lesson plan that listed any topics that may need to be reviewed and where in the 
textbook they could be found.  
 Design and choose learning experiences 
It was important to keep in mind that students learn in different ways. I tried to include 
many different kinds of learning experiences in every lesson, not only to accommodate 
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all of the different learning styles that may be present but also to use strategies that best 
illustrate a specific idea. Some topics were easily explained through a demonstration, 
others through a concept map or illustration, or some topics could best be conveyed by 
letting the students 'discover' it for themselves through an activity or lab.  
 Check that learning experiences are logically linked to the intended learning 
Once the learning experiences were designed, it was necessary to look at the learning 
experience on its own and decide what the experience accomplishes. If this is consistent 
with the objective that the experience was designed to accomplish then it was designed 
well. I learned that even the most seemingly well designed activity is useless if it does not 
serve its required function.  
 Decide how to collect evidence of learning during or concluding this lesson 
This was typically done by requiring the students to summarize what they learned, either 
through a homework assignment, a formal assessment, or by requiring a written 
conclusion after the lab. For many topics, I could easily tell who understood and who 
didn't simply by the looks on the students' faces or by the enthusiasm of their responses 
(or lack thereof) when I asked open-ended questions in class.  
 Plan how students will make their thinking visible and public 
Many of the skills students acquire in chemistry (particularly those that are heavily math-
based) can be broken down into steps. I always required students to show all of their 
work, and I often awarded a fair amount of credit for wrong answers if they were arrived 
at by a correct method. I also required the students to justify their answers as much as 
was practicable in an effort to force them to show me that they understand the concepts 
and not just the answers.  
 Plan how to get students to summarize  
I typically did this during the review sessions that we had during class before quizzes or 
exams. We would go over the major topics of the chapter and I would ask the students 
questions that force them to recount major concepts. Some activities were also designed 
to make the students read a portion of the chapter on their own or with a group and then 
create an outline and/or present what they read to the rest of the class.  
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Lesson Plan: Chapter 9 (Stoichiometry)   Chemistry 5.1-5.6  
         OM.SC.CH.32-37  
 
Overview:  
 Section 1: defines mole ratio and introduces molar mass as a conversion factor in solving 
stoichiometry problems  
 Section 2: demonstrates solutions to problems involving conversions from moles of given 
to moles of unknown,  from moles  of given to mass of unknown, from mass of given to 
moles of unknown, and from mass of given to mass of unknown. 
 Section 3: explains the concept of limiting reactant and percentage yield and provides 
strategies for problem solving based on these concepts.  
Review:         . 
 Coefficients in a chemical reaction (Chapter 8)  
  Molar mass (Chapter 7)  
 Composition stoichiometry problems (Chapters 3 and 7)  
 
Short term planning:  
 Monday 3/1- Section 9.1, describe 4 problem types (long period 3; calculators for hw)  
 Tuesday 3/2- Section 9.1, mole ratio and molar mass, begin examples (section review for 
hw) 
 Wednesday 3/3- sophomore class field trip; no class  
 Thursday 3/4- Section 9.2, examples of problems, worksheet (**photocopy** Have them 
finish for homework)  
 Friday 3/5- go over worksheet, short quiz (**photocopy**) 
 
 Monday 3/8- Section 9.3, explain limiting reactant 
 Tuesday 3/9- Section 9.3, explain percent yield  
  Wednesday 3/10- example problems, worksheet  (**photocopy**finish for homework) 
 Thursday 3/11-Section 9.3, go over worksheet, REVIEW  
 Friday 3/12- EXAM (**photocopy**)  
 
  
  
Standards accomplished by this 
lesson. The overview below 
summarizes the topics in the chapter 
that address these standards.  
Notes on which subjects may 
need to be reviewed before this 
lesson can be fully understood. 
Also includes where these topics 
can be found in the textbook for 
quick referencing.   
Tentative schedule for the 2-3 weeks of the unit. 
Includes:  
 Section to be covered each day 
 Particular topics to be covered within the 
section 
 Assessments to be done 
 Summary of the materials/preparation 
needed 
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Chapter 9.1: Introduction to Stoichiometry  
 
Objectives:  
 define stoichiometry 
 describe the importance of the mole ratio in stoichiometric calculations  
 write a mole ratio relating two substances in a chemical equation  
Agenda:  cover the four types of stoichiometry problems, cover molar mass and mole ratios as 
conversion factors.  
 
Materials: 
 textbook chapter 9  
 calculators 
 
Procedure:   
 
DAY 1  
Chapter 9:   Stoichiometry  
 
                      stoicheion    metron 
           "element"  "to measure" 
 
Mg (s) + 2HCl (aq)     MgCl2 (aq) + H2 (g)   
 
"How many moles of H2 will I get from 2 moles of HCl? What about 4 moles of HCl?"  
-review coefficients in a balanced chemical equation  
 
 
 
Two types of stoichiometry:  
1. composition stoichiometry (already covered)  
2. reaction stoichiometry: involves the mass relationships between reactants and products in 
a chemical reaction.  
All stoichiometry problems have three things in common:  
1. there is a given and an unknown  
2. require a balanced chemical equation  (**key word is BALANCED!!)  
3. work because of the law of conservation of mass (mass cannot be created or destroyed in 
a chemical reaction)  
These were written on the board daily and remained on 
the board throughout the class period. They were 
typically the same throughout an entire section even if 
the section was covered over multiple days.  
A detailed plan is included 
for each day of the unit.  
Notes in italics are typically notes to 
myself; either questions to ask to 
dispel misconceptions or things that I 
really wanted to remember to 
emphasize.  
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There are four types of stoichiometry problems:  
 
Problem type 1:  GIVEN: amt in moles  
   UNKNOWN: amt in moles  
Problem Solving Plan:  
 
 
 
  
*note: you ALWAYS have to do this step.  
Example: If we start with 2 moles of HCl, how many moles of H2 will we get? (Ans: 1)  
 
Problem type 2:  GIVEN: amt in moles  
   UNKNOWN: mass in grams  
Problem Solving Plan:  
 
 
 
 
Example: If we start with 2 moles of HCl, how many grams of H2 will we get? (Ans: 2 g)  
Solve out problem!!! Remember to review molar mass for the second step!  
          
      
       
          
     
      
 =2 g H2  
 
Problem type 3:  GIVEN: mass in grams  
   UNKNOWN: amt in moles  
Problem Solving Plan:  
 
 
 
 
amt of 
given 
substance 
(mol) 
amt of 
unknown 
substance 
(mol) 
amt of 
given 
substance 
(mol) 
amt of 
unknown 
substance 
(mol) 
mass of 
unknown 
substance 
(g) 
amt of 
given 
substance 
(mol) 
amt of 
unknown 
substance 
(mol) 
mass of 
given 
substance 
(g) 
Having a problem solving plan with a 
diagram gave the students an idea of the 
"big picture." Also, since the diagram 
stayed consistent throughout the lesson, 
it provided the students with a nice 
visual that would help them recall the 
steps. Many of the students even 
recreated this diagram in the margin of 
their exam.  
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Example: If we start with 72 grams of HCl, how many moles of H2 will we get?   
Solve out problem!!!  Again, review molar mass for the first step.  
 
Problem type 4:  GIVEN: amt in moles  
   UNKNOWN: mass in grams  
Problem Solving Plan:  
 
 
 
 
Example: If we start with 72 grams of HCl, how many grams of H2 will we get? 
Solve out example problem!!!   
REMEMBER: YOU CANNOT GO DIRECTLY FROM GRAMS OF ONE SUBSTANCE TO 
GRAMS OF ANOTHER SUBSTANCE. YOU MUST GO THROUGH MOLES!!!  
 
  
amt of 
given 
substance 
(mol) 
amt of 
unknown 
substance 
(mol) 
mass of 
unknown 
substance 
(g) 
mass of 
given 
substance 
(g) 
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DAY 2 
Begin with "Problem Solving Plan" already on the board. Start writing the reaction 
stoichiometry definition on the board.  
Problem Solving Plan:  
 
 
 
 
reaction stoichiometry: involves the mass relationships between reactants and products in 
 a chemical reaction (p. 299)  How do we relate amounts of reactants and products?  
 **All calculations start with a balanced chemical equation!**  
 
mole ratio: is a conversion factor that relates the amounts in moles of any two substances 
 involved in a chemical reaction  
 
ex: (problem 2a in section review) 
 
    2HgO (s)   2Hg (l) + O2 (g) 
           mercury oxide              mercury     oxygen 
 
First sentence below the chemical equation on page 300 in the text: 
 
Coefficients in a chemical reaction satisfy the law of conservation of matter and represent the 
relative amounts in moles of reactants and products.  
(i.e. 2 moles of mercury oxide decompose to give 2 moles of mercury and 1 mole of oxygen) 
  
Write all the possible mole ratios:  
       
      
    
       
      
 
 
      
       
   
      
      
 
 
      
       
   
      
      
 
 
Go back to stoichiometry problem type 1(moles --> moles)and use mole ratio to solve.  
amt of 
given 
substance 
(mol) 
amt of 
unknown 
substance 
(mol) 
mass of 
unknown 
substance 
(g) 
mass of 
given 
substance 
(g) 
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molar mass: mass (in grams) of one mole of a substance. It is a conversion factor! 
 
2HgO (s)   2Hg (l) + O2 (g) 
 
1 mol HgO = 216 g HgO 
 
1 mol Hg = 200 g Hg     
 
1 mol O2 = 32 g O2  
 
       
        
      
        
       
 
 
      
       
     
       
      
 
 
      
      
     
      
      
 
 
How many moles of Hg is equivalent to 100 g of Hg?  
 
        
      
       
              
 
Review:  
Q: What do we notice about the conversion factors? (What's the major difference between molar 
mass and mole ratio?)  
A: Molar mass relates the amount of a substance to the mass of the same substance. The mole 
ratio is the only way to relate two different substances.  
 
Q: Where does the mole ratio come from? (What do we need in order to solve any stoichiometry 
problem?)  
A: The balanced chemical equation!!!  
 
Homework: Section Review on page 301 
1. What is stoichiometry?  
2. For each equation, write all possible mole ratios. 
a. 2HgO(s)         2Hg(l) + O2(g)  
b. 4NH3 (g) + 6NO(g)             5N2 (g) + 6H2O(l)  
3. How is a mole ratio used in stoichiometry?  
Things to reiterate after the 
section is complete. I typically 
asked these questions to the class 
to make sure that they understood 
the most important ideas. After a 
while, the students were able to 
infer that if a topic was part of the 
end-of-section review, it was 
probably important and that it 
was likely to be on the exam. 
The review questions in the book at the end 
of each section typically did a very good job 
of covering the important parts of the 
lesson. They also tended to focus on the 
parts of the lesson that would be important 
for the next lesson. When this was the case, 
I assigned the review for the students to 
complete for homework. It forced them to 
look at the material after class is over and 
gives me an opportunity to not only reiterate 
the important concepts as we go over the 
homework the next day, but it also gives me 
some insight as to how well the students are 
grasping those concepts.  
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Chapter 9.2: Ideal Stoichiometric Calculations  
 
Objectives:  
 Calculate the amount in moles of a reactant or product from the amount in moles of a 
different reactant or product  
 Calculate the mass in grams of a reactant or product from the amount in moles of a 
different reactant or product  
 Calculate the amount in moles of a reactant or product from the mass in grams of a 
different reactant or product  
 Calculate the mass in grams of a reactant or product from the mass in grams of a different 
reactant or product  
 
Materials:  
 textbook chapter 9 
 calculators 
 "Stoichiometry: Mole-Mole Problems" and "Stoichiometry: Mass-Mass Problems" 
worksheets (Chemistry  pp. 62 and 64) **PHOTOCOPY** 
 
Procedure:  
 
As a class, do problem 1 on both sides of the worksheet using the problem solving plan on the 
board.  
 
Problem Solving Plan:  
 
 
 
 
**Make it a point to remind the students that the "given substance" can be either a reactant or a 
product, as can the "unknown" substance.  
 
Homework:  Finish the worksheet. We will go over it next class and I will collect it!  
 
DAY 3:  Review the worksheet as a class (**bring answer key**). Have students come up to the 
board and present their answers to each other. Brief quiz (**photocopy**)  
  
mass of 
given 
substance 
(g) 
mass of 
unknown 
substance 
(g) 
amt of 
unknown 
substance 
(mol) 
amt of 
given 
substance 
(mol) *molar 
mass 
*molar 
mass 
*mole 
ratio 
A new set of objectives for a 
new section of the chapter.  
I included notes in the materials 
section to remind myself to make 
copies of worksheets or tests so that I 
was always prepared for class.  
Doing the first problem on the worksheet gives me the chance to review the procedure before the 
students work on their own or in small groups. Also, it gives them an example to look at while 
completing the rest of the worksheet.  
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Chapter 9.3: Limiting Reactants and Percentage Yield   
 
Objectives:  
 describe a method for determining which of two reactants is a limiting reactant 
 calculate the amount in moles or mass in grams of a product, given the amounts in moles 
or masses in grams of two reactants, one of which is in excess.  
 distinguish between theoretical yield, actual yield and percentage yield 
 calculate percentage yield, given the actual yield and quantity of a reactant   
 
Agenda:  Review four types of stoichiometry problems. Learn how to determine limiting 
reactants and yield of a product. Determine percentage yield.  
 
Materials: 
 textbook chapter 9  
 limiting reactants worksheet **PHOTOCOPY** 
 
Procedure:   
 
Write on board (with pictures):  
C (s) + O2 (g)   CO2 (g)  
 
5 carbon atoms  + 10 O2 molecules   5 CO2 molecules  +  5 excess O2 molecules  
 
Definitions: 
 
limiting reactant: the reactant that controls the amount of the other reactant that can be 
used up and the amount of product that can form in a chemical reaction.  
 
excess reactant: the substance that is not used up completely in a reaction (there is some 
left over).  
  
I tried to include as 
many visuals as 
possible in order to 
really illustrate the 
main point in the best 
way.  
+ + 
New vocabulary was introduced at the beginning of the lesson if it was important to the 
understanding of the topic. Also, examples like the one on the following page were chosen ahead of 
time from the textbook and from worksheets from other sources. Examples were chosen with 
varying degrees of difficulty , and I tried to use examples that brought back previous topics such as 
naming of compounds and balancing equations. I wanted to show the students that chemistry is 
cumulative; if they don't understand this chapter, they definitely won't understand the next. 
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Example: If 6.0 moles of HF is added to 4.5 moles of SiO2, which is the limiting reactant?  
 
SiO2 + 4HF   SiF4 + 2H2O  
 
Given: 6 mol HF    Unknown:  limiting reactant  
 4.5 mol SiO2 
 
Plan: 1) Pick one of the products (in this case SiF4). Use the given amount of each reactant to 
 calculate the amount of product that could be produce (use mole ratio).  
 2) Compare the amounts of product that could be formed for each reactant.  
 
       
         
      
             
 
            
         
         
             
 
Which reactant will limit the amount of product we can form?  
 These are the amounts of product that could be produced if the chosen reactant is 
 completely used up. Since 1.5 mol < 4.5 mol, HF will be the limiting reactant and SiF4 
 will be the excess reactant.  
 
Note: the smaller amount of product that could be produced gives the limiting reactant. It is also 
the maximum amount of product that can form from the amounts of reactants given!  
 
 
Example: When 36.0 g of H2O is mixed with 67.0 g of Fe, which is the limiting reactant?  
 
3Fe + 4H2O   Fe3O4 + 4H2 
 
Given:  mass of H2O = 36.0 g    Unknown: limiting reactant 
 mass of Fe = 67.0 g 
 
Question: Is it safe to say that H2O is going to be the limiting reactant because there is twice the 
amount of Fe than there is water? NO!!!!!! Masses of reactants tell us nothing! We need to 
use the mole ration to convert from reactants to products!! 
 
Plan:  1) convert both masses to amounts in moles.  
 2) Use the given amounts (in moles) of each of the reactants to find how many moles of 
 one of the products can be formed.   
It was important to show every step 
when working through an example. I 
found that the students responded better 
when I gave them a preview  or plan of 
how to solve the problem. It also gave 
them a series of steps that they could 
have in their notes to follow while 
doing their homework or studying. 
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 Be sure to review where the molar mass comes from (periodic table) and where the mole 
ratio comes from (coefficients in the balanced chemical equation). 
  Remind them that the mole ratio is the only way to convert from one substance to 
another. 
 Show them that the units cancel out and that they can always check their units to check 
their work. 
     
      
    
  
         
      
 = mol Fe3O4  
 
     
      
    
  
         
      
 = mol Fe3O4  
 
Plug in the numbers:  
        
        
          
  
           
       
 = 0.400 mol Fe3O4  
 
        
        
          
  
           
       
 =0.499 mol Fe3O4  
 
0.400 mol < 0.499 mol so Fe is the limiting reactant! 
 
 
Q: What mass (g) of Fe3O4 will be produced?  
 
mol Fe3O4 from limiting reactant * 
        
         
 = g Fe3O4 produced (max.) 
 
Plug in numbers: 
0.400 mol Fe3O4 * 
               
          
 = 92.6 g Fe3O4 produced (max.) 
 
 
Q: If we run this reaction in the lab, and the experiment produces 85.0 g of Fe3O4, what is 
the percent yield?  
 
             
                 
 * 100% = % yield  
 
       
      
 * 100% = 91.8% yield  
Remind students that stoichiometry tells us the theoretical amounts of products that could be 
formed. Why might an actual reaction form less product? Could it ever form more? 
 
Homework: 9.3 Section Review on page 318. We'll go over it tomorrow and I will collect it! 
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Worksheets 
 
 I used a variety of worksheets including worksheets that I wrote and worksheets from 
outside sources. I was extremely careful to make sure that the worksheets that I used actually 
served a purpose because, in my opinion, it is very easy for worksheets to become 'busywork.'  I 
thought that the worksheets I chose to include were productive, because I could do the first 
problem on the board as an example, and then they could follow that example as they do the rest 
of the problems. The worksheets also gave them an opportunity to work in groups during class to 
learn from each other, and then they would have to finish the worksheet individually for 
homework.  
 
 I also used worksheets as a review strategy. On days that a worksheet was due, we would 
spend the beginning of class going over the problems. Students would volunteer to go to the 
board and explain their work to the class, and it really helped to get students out of their comfort 
zone. Sometimes even the quietest students would proudly share their work with the class, even 
if it initially took some encouragement to get them up to the board.  After we reviewed the 
worksheets, I would collect them and check them off and look to them for feedback. If most of 
the students did the problems correctly, I know that I presented the material well and we can 
move on. If that's not the case, it tells me that I need to go back and do something differently and 
then adjust my lesson plans accordingly.  
 
 The worksheets on the following pages are from a workbook that many of the chemistry 
teachers used. Although I did take advantage of these worksheets when they were appropriate to 
the material we were covering, they were often inadequate or inappropriate making it necessary 
for me to write original worksheets. For examples of more worksheets including original 
worksheets, please see Appendix **.  
  
Name _________STOICHIOMETRY: 
MOLE·MOLE PROBLEMS 
1. 	 N2 + 3H2 -- 2NH3 
How many moles of hyorogen are needed to completely react with two moles 
of nitrogen? 
2 	 2KC10:, -- 2KCI -t- 302 
How many moles of oxygen are produced by the decomposition of six moles 
of potassium chlorate? 
3. 	 Zn + 2HCI - ZnCl2 + H2 
How many moles of hydrogen are produced from the reaction of three moles 
of zinc with an excess of hydrochloric acid? 
4. 	 C3Hs + 502 - 3C02 + 4H20 
How many moles of oxygen are necessary to react completely with four moles of 
propane (C~H8)? 
5. 	 KPOa + AI(NO)3 - 3KN03 + AIPOA 
How many moles of potassium nitrate are produced when two moles of potassium 
phosphate react with two moles of aluminum nitrate? 
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How many moles of potassium nitrate are produced when two moles of potassium 
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Name ___- _____STOICHIOMETRY: 
MASS-MASS PROBLEMS 
1. 2KCl03 -­ 2KCI + 302 
How many grams of potassium chloride are produced if 25 9 of potassium chlorate 
decompose? 
2. N2 + 3H2 -­ 2NH3 
How many grams of hydrogen are necessary to react completely with 50.0 g of 
nitrogen in the above reaction? 
3. How many grams of ammonia are produced in the reaction in Problem 2? 
4. 2AgN03 + BaCI 2 -­ 2AgCI + Ba(N03)2 
How many grams of silver chloride are produced from 5.0 g of silver nitrate reacting 
with an excess of barium chloride? 
5. How much barium chloride is necessary to react with the silver nitrate in Problem 4? 
Chemistry IF8766 64 @Instructional Fair. Inc 
STOICHIOMETRY: 
MASS-MASS PROBLEMS 
1. 2KCI03 -­ 2KCI + 302 
How many grams of potassium chloride are produced if 2S g of potassium chlorate 
decompose? 
1-6 ':) \((.\03 (\ 'N\Q~~ ¥-C\03'\:::: O,2.yY\o\ ~l\03 
\ \'21., 'J ~ ~C.\06) 
O.L'(Y\O\ ,,-c\a·~ (2'0\0\ \(C\ \ (::rl.\.65.~\=- \0 \/ C\ 
2 yY\<.)\ ~C\ 03) " \ M D \~) ---!"---.d.,,--3-+--2-~--=-~ 
2. N2 + 3H2 -­ 2NHz 
How many grams of hydrogen are necessary to react completely with 50,0 g of 
nItrogen in the above reaction? 
6a.o ~ ( ~):;: \.':\<0 'f{'b\ 1\12. (~ 0\0\ \\2"\ = 5, ~lP 'Mo\ \-\.z 
\... 2.~ ') \ \ \fV\o\ N2., ) 
5,3ls2 'fnc\ \-\2- (2,O\u, ~\-=: \D.-=\: 
\ \\(Y\O\ l) ~ 
3, How many grams of ammonia are produced in the reaction In Problem 2? 
\ .'1-<6 mo\ Nz. (2 'N\O\ ·f'J\\3'l.~ 3.5u t\'1o\ N\\3 
\ Y"Y\c\ f\J-,) -­
"'­
3,5\..9 W\o\ N ~3 ( \"1 '?r'\:::: loa:-=\: 0 
\ '(V\e\ j -.J 
4. 2AgN03 + BaCl2 --7 2AgCI + Ba(NO);? 
How many grams of silver chloride are produced from 5,0 g of silver nitrate reacting 
with an excess of barium chloride? 
S.O ~ f\~t-J03 y. \ '<'00\ -::: 0 ,()2Q Mv\ AsND3(2r¥10\ Ise,U"\= 
\1'0 ~ 2_ VV\O\ ~NDc/ 
O. C)2q YY\o\ A~C \ ( \ t.\3 ,35 ~'\= L\ 1- 0.. 
\ w\o\ I) ~ 1-\:1-. C\ l\q C. \ 
~ 
3~.\O 
~3C) l.{ 5 
L\~.oo 
\1_:2.'5S~ 
I(Y\CI \ 
Chemistry tF8766 64 ((;Jinstructional Fair. Inc 
Name: ____________________________ Limiting Reactant and Percent Yield 
1. 	 Zinc and sulfur react to form zinc sulfide according to the following equation: 
SZn + S8 ---> SZnS 
a. If 2.00 mol of Zn are heated with 1.00 mol of 581 identify the limiting reactant. 
(Hint: For each amount of reactant given, pick one of the products and use a mole ratio relating the two in 
order to determine how much product could be produced). 
b. How many moles of excess reactant remain? 
c. How many moles ofthe product are formed? 
2. Some rocket engines use a mixture of hydrazine, N]H41 and hydrogen peroxide, H20 2, as 
the propellant. 
a. Which is the limiting reactant in this reaction when 0.750 mol N2H4 is mixed with 
0.500 mol H20Z? 
b. How much ofthe excess reactant, in moles, is left over? 
c. How much of each product, in moles, is formed? 
3. How many grams of NH3 c:an be produced from the reaction of 28 g of N2 and 25 g of 
Hz? (Hint: remember to convert the amounts In grams into moles first!) 
4. Silver nitrate and sodium phosphate are reacted in equal amounts of 200. g each. How 
many grams of silver phosphate are produced? 
a. Which is the limiting reactant? 
b. If the reaction actually produces 150 g of Ag3P041 what is the percentage yield? 
Name:---4~~'~\1~-----------------	 Limiting Reactant and Percent Yield 
1. Zinc and sulfur react to form zinc sulfide according to the following equation: r(O--C.\lCl. 
'~('O\oVLVf\ 8Zn + 58 --> 8ZnS ~ 
a. If 2.00 mol of Zn are heated with 1.00 mol of 58, identify the limiting reactant. f' '-:>\5 
(Hint: For each amount of reactant given, pick one of the products and use a mole ratio relating the two in 
order to determine how much product could be produced), 
b. How many moles of excess reactant remain? 0. -"t'5 V'Y\ 0 \ 
c. How many moles of the product are formed? 2..00 '(V\o\ 
2. Some rocket engines use a mixture of hydrazine, N2H41 and hydrogen peroxide, H202, as 
V'(Q..Q1") c..t the propellant. 
'\'(0'o\JLr-f' 
F 

'P. 3\~ 

a. Which is the limiting reactant in this reaction when 0.750 mol N2H4 is mixed with l4-2,.O:z.. 
0.500 mol H20 2? 
b. How much of the excess reactant, in moles, is left over? O.S00 \1Y)O\ "'2.~t.\ 
c. How much of each product, in moles, is formed? 0 15. -, ... , 
• t.-! 	 0 mo ''''2.,.) \.00 VV\Q\ 
\-t1:0 
How many grams of NH3 can be produced from the reaction of 28 g of N2 and 25 g of 
H2? (Hint: remember to convert the amounts in grams into moles first!) 
Silver nitrate and sodium phosphate are reacted in equal amounts of 200. g each. How 
many grams of silver phosphate are produced? 
a. Which is the limiting reactant? 
b. If the reaction actually produces 150 g of A83P04, what is the percentage yield? 
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Quizzes  
 The quiz to accompany the sample lesson plan is included on the next page. Quizzes were 
frequently given in the middle of a chapter, and they served multiple purposes. They were 
primarily used to give the students (and me) an idea of how they're doing so far and which topics 
still need work before the exam. In many cases, I asked leading questions for problems with 
multiple parts because students had a tendency to get overwhelmed by one question that required 
four or five steps to reach an answer. As with the example problems and the homework 
problems, the questions on the quiz were designed to be consistent with the objectives of the 
lesson plan. I always required that the students show all of their work, especially cancellation of 
units, so that I could follow their thinking as much as possible. Also, particularly with math-
based topics like stoichiometry, it is so easy to make a mistake punching numbers into a 
calculator that it was important for me to be able to follow their work so I could give them credit 
if they went through the correct process even if they got the wrong answer.  
 Assessments are covered in more detail in Chapter 5 of this paper.   
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Name: _________________________    
QUIZ: Stoichiometry (9.1-9.2) 
 
Directions: Read each problem carefully, and show all work required to arrive at the answer. 
Answers without work will not receive full credit. Be sure to write the correct units with each 
answer.   
1. Silicon dioxide (quartz) is usually quite unreactive but reacts readily with hydrogen 
fluoride according to the following equation:  
SiO2 (s) + 4HF (g)    SiF4 (g) + 2H2O (l)  
a. How many moles of water are produced from 10 moles of hydrogen fluoride?  
 
 
 
 
 
b. How many moles of SiO2 are needed to produce 7 moles of SiF4?  
 
 
 
 
 
2. Methanol, CH3OH, is the simplest of the alcohols. It is synthesized by the reaction of 
hydrogen and carbon monoxide.  
CO (g) + 2H2 (g)  CH3OH  
a. What is the molar mass of carbon monoxide (CO)?  
 
 
 
b. What is the molar mass of methanol?  
 
 
 
 
c. How many grams of methanol are produced from 50 grams of carbon monoxide?  
 
  
QUIZ: Stoichiometry (9.1-9.2) 
Directions: Read each problem carefully, and show all work required to arrive at the answer. 
Answers without work will not receive full credit. Be sure to write the correct units with each 
answer. 
1. Silicon dioxide (quartz) is usually quite unreactive but reacts readily with hydrogen 
fluoride according to the following equation: 

Si02(s) + 4HF (g) II> SiF4 (g) + 2HzO (I) 

a. How many moles of water are produced from 10 moles of hydrogen fluoride? (2.D q 0'\'1\",,~) 
\ () mo \ \\~ (~'('flQ\ \-\1-.0 '\ ~ S ffi()\ \\2-D 

L\ 'Mo\ \-\F ) 

b. How many moles ofSi02 are needed to produce 7 moles of SiF4? <':2..0 ~O\""&) 
2. Methanol, CH30H, is the simplest of the alcohols. It is synthesized by the reaction of 
hydrogen and carbon monoxide. 

CO (g) + 2H2 (g)---+ CH30H 

a. What is the molar mass of carbon monoxide (CO)? l\ 0 \>c' \V\\'S) 

C -4- \2.. .0\ ~1«10 \ el.,) 

o ~ \'5 .99 ~\VY\o\ l'2.J ~3 ~l)\V\\S --\0'( \.A..Y\\'S) 
2~\ 00 ~ \ \('('\0\ c.,;,) 
b. What is the molar mass of methanol? <..\0 ~O\V'\"\ s) 
c.~ \2.0\ ~ 

0-.. \5·Q" ~ 

L\ 'f. \-\ --l',-\ (j ,OD ~') 

-3'2 .00 ~/fVlO \ 
c. How many grams of methanol are produced from 50 grams of carbon monoxide? lli.o ~\)\I(\,"~ 
(.\ \'<\0\ CD'\ -=- \ .1'\ '(Y\ 0 \ CD 
2'0 ~ CD ) 

ls f\~) (.'5 \'\~) 
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 Differentiation of Instruction: Varying Lesson Plans and Exams 
 The differences in ability between the morning classes and the afternoon class 
necessitated adjustments to the lesson plans. The morning classes typically moved faster and 
were capable of understanding concepts more in depth that the afternoon class. As a result, the 
morning classes were consistently two to three weeks ahead of the afternoon class. It was 
practical for me to design lesson plans that were tailored to the morning classes, and then adjust 
them for the afternoon class. The majority of the material covered in both classes was the same, 
the only difference being the amount of time spent of a particular topic and the way the material 
was delivered or tested.  
 For instance, the first two sections of Chapter 9 covered the four types of stoichiometry 
problems and involved a lot of math. The morning classes worked through these sections fairly 
easily, in just over a week. After those sections, we moved on to the third and final section of 
Chapter 9 on limiting reactants and percent yield. The afternoon class on the other hand took 
almost two entire weeks on the first two sections of the chapter, and though we briefly touched 
on the basics of the third section and percent yield, but we didn't cover limiting reactants in depth 
because it is not required in the standards. Instead, we spent significantly more time doing 
example problems and reviewing the math skills required to answer the problems. 
 The slight differences in the lesson plans and the variation in the delivery of those lesson 
plans necessitated different tests. The exam for the afternoon class is on the next page and 
focuses on the material in the first two sections of the chapter. It also is slightly more suggestive 
as to how to work through the problem because it explicitly asks for numbered steps in the same 
way that I asked for steps when we were doing example problems in class. Following the exam 
for the afternoon class is the lesson plan for the third section of the chapter as it was written for 
the morning classes, followed by the exam for those classes. The exam for the morning classes 
had a wider variety of questions on it, and it did not present the problems in such a stepwise 
manner. I also required more writing from those classes for this particular exam, but that wasn't 
the case with every chapter. 
  As with the quizzes, the questions were designed to be as accurate of a reflection of the 
material as possible, and they were designed to bring out the rationale behind the students' 
answers either through writing a justification or requiring them to show their work. When 
writing exams, I also tried to focus on the big picture (things I want them to remember for the 
long term) rather than asking them about every little detail that they are just going to forget 
tomorrow.   
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Name: ________________________________    Date:_______________  
Chapter 9 Exam (Period 5) 
Directions: Answer all questions on this sheet. Show all your work and do not 
forget the units!!!  
A chemist must determine how many grams of hydrogen can be produced from 
500 g of H2O, based on the following equation:  
2Na + 2H2O   2NaOH + H2  
 
1. Is this equation balanced?      
2. What is the given?      
3. What is the unknown?      
 
4. What is the molar mass of H2O?  
 
 
 
 
5. What is the mole ratio between water and hydrogen?  
 
 
 
 
6. What is the molar mass of H2?  
 
 
 
 
 
7. Calculate the unknown:  
STEP 1:  
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STEP 2: 
 
 
 
 
STEP 3:  
 
 
 
 
 
8. What is the theoretical yield for this reaction?      
 
9. What is the formula for calculating percent yield?  
 
 
 
 
10. If the actual yield is 25.5 grams, what is the percent yield for the 
experiment?  
  
Name: ~ZLA 	 Date: ----~~~:~~~-------------- ------­
Chapter 9 Exam (Period 5) 
Directions: Answer all questions on this sheet. Show all your work and do not 
c. h . If'lorget t e umts ... 
A chemist must determine how many grams ofhydrogen can be produced from 
500 g ofH20, based on the following equation: 
--... 2NaOH + H2 
1. Is this equation balanced? -Vf-d'?+"":::;.:~::::.....,,-'_____ 
2. What is the given? SoD 8, H:J.O 
3. What is the unknown? ? % \\.z.. 
4. What is the molar mass ofH20? 
5. What is the mole ratio between water and hydrogen? 
\ \-\2­
2 \\2-0 
6. 	 What is the molar mass ofH2? 
2 ~tyY)D\ 
7. 	 Calculate the unknown: 
STEP 1: 
\ YYlO \5()O ~ \\2-U 
'A.. 
- 2..l-. CO \'nO \\\2D\b 3 
STEP 2: 
21- .0 VXl~\t\icr-"~ \ mc' \\2­
- ~--::.. 
2 ~\-*i.0--
STEP 3: 
8. What is the theoretical yield for this reaction? 23 . ~ ~ 
9. What is the fonnula for calculating percent yield? 
~c~l ~~\_d * \{)O/c -- UJb v.-\d 
'-\i;ul)xLtu>l y,lQ.l 01. ~ 
lO.lfthe actual yield is 25.5 grams, what is the percent yield for the 
experiment? 
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Name: _______________________________   
 
Chapter 9 Exam (Periods 1 and 3) 
 
Match the vocabulary term with the correct definition. (5 pts. each)  
 
1. _____ reaction stoichiometry  
 
2. _____ theoretical yield  
 
3. _____ percent yield 
 
4. _____ actual yield  
 
5. _____ limiting reactant  
 
6. _____ excess reactant 
 
7. _____ mole ratio 
 
 
 
 
 
 
 
 
a. The conversion factor that relates the 
amount in moles of any two substances in a 
chemical reaction. It is derived from the 
chemical equation.  
b. The branch of chemistry involving the 
mass relationships between reactants and 
products in a chemical reaction.  
c. The reactant that limits the amount of the 
other reactant that can combine and the 
amount of product that can form in a 
chemical reaction .  
d. The measured amount of a product that is 
obtained from a reaction.  
e. The reactant that is not used up entirely in 
a chemical reaction.  
f. The maximum amount of product that can 
be produced from a given amount of 
reactant.  
g. The ratio of the actual yield to the 
theoretical yield, multiplied by 100.
Short answer (10 pts. each)  
1. Why is a balanced equation necessary to solve any stoichiometry problem?  
 
 
 
 
 
 
2. What two pieces of data are needed to calculate the percentage yield of a reaction? 
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Read the question carefully and SHOW ALL OF YOUR WORK! Remember to use correct 
units!  
 
1. How many moles of glucose, C6H12O6, can be produced in a photosynthesis reaction using 10 
mol of CO2? (10 points)  
6CO2 + 6H2O -----> C6H12O6 + 6O2  
 
 
 
 
 
 
 
 
2. If 8 mol N2 reacts with 6 mol H2 according to the reaction below,  
N2 + 3H2 ----> 2NH3 
 a. which is the limiting reactant? (15 points)  
 
 
 
 
 
 
 
 
 
 
 
 b. what is the maximum mass (in grams) of product, NH3, that is produced? (What is the  
     theoretical yield?)  (10 points)  
 
 
 
 
 
 c. if the reaction produces an actual yield of 55 g, what is the percentage yield? (10 pts) 
Chapter 9 Exam 
Match the vocabulary term with the correct definition. (5 pts. each) 
1. 	 b reaction stoichiometry B. The conversion factor that relates the 
amount in moles of any two substances in a 
2. ~ theoretical yield chemical reaction. It is derived from the 
chemical equation. 
3. ~ percent yield b. The branch of chemistry involving the 
mass relationships between reactants and 
4. ~ actual yield 	 products in a chemical reaction. 
c. The reactant that limits the amount of 
5. ~ limiting reactant the other reactant that can combine and 
the amount of product that can form in a 
6. ~ excess reactant 	 chemical reaction. 
d. The measured amount of a product that 
7. ~ mole ratio 	 is obtained from a reaction. 
e. The reactant that is not used up entirely 
in a chemical reaction. 
f. The maximum amount of product that 
can be produced from a given amount of 
reactant. 
g. The ratio of the actual yield to the 
theoretical yield, multiplied by 100. 
Short answer (10 pts. each) 
1. Why is a balanced equation necessary to solve any stoichiometry problem? 
\Yu. Co-e..\\\c\..S-V\-\~ ~ ~ \:)o.\Q...V\()lo. Gu.VV\\CQ\ .t~U-Q"\\DV\ 
o...X"-L V\...llL6J- d -\O'i ---\Vu. 'Nl 0 \.;... '\D.- t\ 0 w"'" \. c'"' \S 

YU-~ssor~ --\0 SD\\fJ( ~-\O\C\.t\'D'ff\-t-"\\~ ~\o'o'J..YV\ ~ . 

2. What two pieces of data are needed to calculate the percentage yield of a reaction? 
\\Ju ~O'C-Lt\LCl\ \jv...\6 OX\d- ~ O-C'\U-O-\. ~G-\d 
----~.-~.-~- .-~....... --­
Read the question carefully and SHOW ALL OF YOUR WORK! Remember to use correct units! 
1. How many moles of glucose, 4H1206, can be produced in a photosynthesis reaction using 10 
mol of C02? (10 points) 
2. If 8 mol N2 reacts with 6 mol H2 according to the reaction below, 
N2 + 3H2 ---> 2NH3 
a. which is the limiting reactant? (15 points) 
a ((2 '(Y\o\ Nt\~) I (1W1.,Yl, 0 IfV\O \ N2.. o YV\ 0 \ N 2. -- ::::. \ lQ 
\ 0'\0\ N;l.: 
<..0 '(Y\C \ \-\ 2.. 
lJ V\'<..-V\c U) n', \\¥'f\ ,"\\ '(\~ 
rzo...c-\DY\\ 
b. what is the maximum mass (in grams) of product, NH3, that is produced? (What is the 
theoretical yield?) (10 points) 
c. if the reaction produces an actual yield of 55 g, what is the percentage yield? (10 pts) 
elCTu...cL\.. v. U-\0\ tr _ -~ _ -y:.. \0070 - oJ \,,' \d
-fu..x.c '\~i\CQ.-\ ~\.lL\ c\ -,J~0 
tJ~ j J\J\-t3 () 
N y.. \OO{i) - COO'1 10 ~\L\d C9~.\ UJ 3 \\3 
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Labs and Activities  
 The sample lesson plan I have included in this section had no labs or hands on activities 
associated with it due to the nature of the material. However, a lot of the chapters covered 
material that was more dependent on observation and less dependent on mathematics. In the next 
few pages, I have included a sample lab and a sample activity from two different units.  
 The first is a lab assignment designed as an exploration into solutions and mixtures. I 
brought in roughly 25 common substances that could be qualified by a variety of methods as 
various classes of solutions and mixtures. The students were to rotate to each of the 25 stations 
and classify the substances by recording observations and justifying their classification. They 
were also required to describe the criteria or procedures they used to determine that 
classification. After the students observed all of the substances, they were required to write a 
formal lab report with a 2-3 paragraph conclusion showing me that they understood the purpose 
of the lab and telling me how the lab helped them understand the material we were learning in 
the chapter. This activity worked on the students' observation and record keeping skills, and it 
also forced them to do some writing. I expected high quality concluding paragraph, grading them 
on both content and proper English.  
 The second is an instruction sheet for another activity we used as part of the chapter on 
solids, liquids, and gases. Unlike the lab, this activity was done in groups although each student 
was still responsible for submitting an individual report. Again, the students were required to 
write a thoughtful conclusion, and I graded the assignment in a similar way. In addition to 
reinforcing ideas from the chapter on states of matter, this activity was also meant to show 
students that there isn't always one right answer. The students were supposed to make a 
viscoelastic "glop" material and then convince me that the glop was either a solid or a liquid. 
Students were graded on their justification because there was no right answer. 
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Name:        Period:     Date:     
Mixture Classification Lab 
Each station has a mixture in a plastic cup. Your job is to classify that mixture as much as you 
can. For each mixture, you will need to determine the following:  
 Is it homogeneous or heterogeneous?  
 Is it a solution, colloid or suspension?  
 If it is a colloid, try to figure out the class of colloid (foam, emulsion, sol, etc.) 
 If it is a solution, do you think it would conduct electricity? (Is the solute an electrolyte?)  
 
For each station, your lab write-up should have a section like this:  
 
Mixture:  (the name of the mixture from the station label)   
Classification:  (for example: heterogeneous, colloid, aerosol)   
Evidence:  Does it separate on standing? Can it be separated by 
filtration? Does it scatter light? Does it have uniform or varying 
composition throughout? See the chart on pg. 404 if you need help with 
this part.            
             
              
 
After the write up for each station, you should include a 2-3 paragraph conclusion. The first 
paragraph should summarize the difference between heterogeneous and homogeneous mixtures, 
and between solutions, colloids and suspensions. The second paragraph should talk about this lab 
in particular. What procedures did you use to classify the mixtures? Was it easy to determine a 
colloid from a solution, for example? Or were there some mixtures that were difficult to classify? 
Any other thoughts about the lab?  
 
This lab report will be a quiz grade, so it should be organized and your concluding 
paragraphs should be thoughtful!!  
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Glop: Solid or Liquid? 
Divide yourselves into teams of four or five. Everyone will need paper and a writing utensil. 
Each team will need:  
 1 cup cornstarch  
 bowl  
 ABOUT 1/2 cup water  
 spoon 
 pie plate  
 plastic bag 
 
Directions:  
 Empty 1 c. of cornstarch into a bowl.  
 Stir while you add water SLOWLY! Take your time!! 
 Don't add all of it if you don't need to! You want it to end up being about the consistency 
of thick pancake batter--it's better to add too little water than too much 
 Stick your hands in the mixture.  
 Record what it feels like.  
 What happens when you try to roll some into a ball and then leave it alone?  
 What happens when you try to squeeze it through your fingers?  
 Pour the leftover water into the pie plate. 
 Smack it with your hand and record what happens.  
 Empty the water out of the pie plate and pour the cornstarch mixture in.  
 Smack it with your hand. Record what happens. How does the cornstarch act differently 
than the water?  
 
For homework:  
Write a relatively short essay (2-3 paragraphs, or so) stating which state of matter the cornstarch 
mixture falls into and support your conclusion with evidence. This evidence should come from 
what you observed and documented in the experiment, as well as what you know about the 
behavior of solids, liquids and gases from our discussions on the kinetic molecular theory. It may 
even be helpful to talk about why you know which states of matter the cornstarch is not. Please 
try to write legibly, or type your essay if possible.  
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Practical Engineering 
 I spent roughly two months with the students in practical engineering. During that time I 
was responsible for fulfilling the requirements outlined in Standardized Strand Five of the 
Massachusetts DOE's Vocational Technical Education Framework (see Appendix A). I was 
fortunate to have access to resources from WPI, including informational packets from the Career 
Development Center as well as access to books used by students  in WPI's engineering 
management program (and oftentimes the students themselves!). While I am an engineering 
student and I feel that I was able to provide information applicable to the engineering field, I am 
certainly no expert in entrepreneurship so I exploited every resource available to me.  
 One of the challenges presented by this class was the fact that it spanned both seventh 
and eighth periods but typically only once or twice a week. The class lasted two hours or more 
depending on the schedule for that particular day so I had to take great care in designing lesson 
plans that would hold the students interest. I tried to include are variety of activities into a single 
afternoon. Although the lesson plan for day one seems like an exceptionally long lecture, it 
provided background needed for activities and assignments which allowed me to lecture far less 
than that on subsequent days. In addition to the class periods being exceedingly long, the 
students were also markedly different than the sophomore chemistry students.  
 One of the major differences I had to deal was their motivation, or lack thereof. As 
seniors who had all been accepted into colleges and who were just weeks away from graduation, 
they were not terribly motivated to put extraordinary amounts of effort into their assignments and 
many of them were not motivated enough to even show up to class. I tried to address this by 
making the material relevant to their futures. For instance, we dedicated an entire afternoon to 
writing and critiquing each others' resumes which I then gave them feedback on as well. Overall, 
the more relevant they felt the material was, the more likely they were to pay attention and 
participate. We also took breaks in between activities and often had question and answer sessions 
where I allowed them to ask me questions about college. They asked questions about what to 
bring, how hard classes were, what it was like having a roommate and more. Once my practicum 
was over, many students told me that these conversations kept them motivated to pay attention.  
 In addition to their motivation, another thing that differentiated this class from my other 
classes is that this class was exceptionally intelligent. They had survived four years in the ETA 
which contains arguably some of the smartest kids in the school, and of the ETA they were the 
twenty or so students who had proven to be even smarter than the rest. Whereas I needed to slow 
a lot of the material down for my chemistry classes, I needed to speed much of the material up 
for this class, even considering their decreased motivation.  
 In the following pages, I have included a sampling of the lesson plans covering the 
requirements outlined in The Frameworks. I have also included brief descriptions of the 
activities, case studies, assignments, etc. that were included as part of the students learning 
experience.  
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Entrepreneurship Unit Outline: Pacing Guide and Daily Objectives 
 
DAY 1:  
 Define entrepreneurship, risk 
 Define relationship between suppliers, producers and consumers 
 Discuss the value of competition 
 Role of small businesses in the economy, in different communities 
 Activities: How Entrepreneurial Are You? (**photocopy**) and Blindfold Activity 
(**paperclips, blindfolds**) 
 Assignment: Entrepreneurship Review Questions Worksheet (**photocopy**) 
DAY 2: 
 Review homework 
 Activity: case studies (Microsoft, FedEx...**photocopy**) 
 Leadership/teamwork skills 
 Effective meetings  
 Types of meetings and brainstorming strategies 
 Introduce group project 
 Meeting to brainstorm company ideas 
DAY 3: 
 Compare and contrast different types of businesses (pg. 116 in book) 
 Definition/overview of business plans  
 Detailed information on Executive Summaries  
 Assignment: Worksheet 2-1 ("Description of the Business") 
DAY 4: 
 Marketing plan overview 
 Introduce marketing packet 
 Assignments: Begin the Marketing Packet (worksheets 6-1, 7-1, 7-2, 7-3, 8-1, 8-2, 8-3 
and 8-4 **photocopy**) and bring in a copy of your resume--or write one if you don't 
already have a resume!  
DAY 5: 
 Marketing Yourself: How to Write a Resume  
 Examples of good/bad resumes, different formats 
 Interviewing basics, Q&A session 
 What to do and what not to do 
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 **Pass out handouts from WPI's Career Development Center** 
 Assignment: Bring in an up to date copy of your resume, or write one if you don't already 
have one 
 
DAY 6: 
 Resume Workshop  
 Students critique each others' resumes, revise their resumes in the computer lab 
(**reserve this**) and then submit them to me for feedback 
 Activity: Students practice interviewing each other: interview a partner for three minutes, 
give them feedback on their interview and then switch roles. Afterwards, switch partners. 
 Assignment: Continue work on Business Plan Project and all the worksheets (**give 
them the second half of class to do this**) 
DAY 7: 
 Intro to Operations section of the business plan (Location and Research, Design, 
Development) 
 Presentation on patents 
 Financial Considerations for New Ventures (minimum wage, balance sheets, income 
statements, how to extract data from financial documents) 
 Time for individual work on project 
 Recap what is due for the end of the project!  
DAY 8:  
 Pass in projects!  
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Entrepreneurship Day 1: Entrepreneurship and Risk 
 The purpose of this lecture was to introduce the students to basic concepts pertaining to 
entrepreneurship and to provide them with the necessary definitions, all while fulfilling many of 
the requirements outlined in the frameworks. I hoped to provide some sort of context for the 
information to illustrate why it was relevant to the students and express that this information 
would actually be useful for them in their day-to-day lives. The activities planned to accompany 
the lesson plan for Day 1 were designed not only to hold the students attention but also to 
connect themselves to the idea of entrepreneurship and give them (and me) some background 
information about their personal attitudes towards entrepreneurship. In addition to providing 
background information, I also wanted to give the students some sense of direction. By outlining 
the business plan, I hoped to give them an idea of where this unit will be heading. 
Notes on the board and discussion points: 
free enterprise: the concept that any individual is free to transform an idea into a business 
 this is the economic basis for all entrepreneurial activity... constant change! 
 
During the last ten years, entrepreneurs and their new ventures have: 
 emerged at the rate of 500,000 per year 
 generate millions of jobs to offset the huge reductions by Fortune 500 companies 
o Do you know what a Fortune 500 company is? Fortune magazine 
compiles a list of the top 500 companies ranked by their gross 
revenue. This includes both public and private companies.  
o Can you guess which companies were recently #1? Wal-Mart ('07, 
'08, '10) and Exxon Mobil ('09)  
 turned into business giants such as Apple, FedEx, Intel, Microsoft and Google 
 gone global! Many of the formerly socialist economies are searching for free 
enterprise solutions through entrepreneurial development 
o socialist: government controls key industries and make most of the 
economic decisions  
 
The most powerful emergence of entrepreneurial activity worldwide has happened in the 
past fifteen years--why?  
 It correlates with the computer age/internet! This is why it is so important that we, as 
scientists and engineers, understand the business world! 
The internet has allowed for the creation of a global economy, thus creating more 
competition. Is this good or bad? Why? 
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 lower prices 
 competition breeds innovation 
 better customer care 
Global Impact of New Ventures: Two Key Contributions 
1. Renew market economies: 
 innovation, change in products/services and operations 
 economy is a dynamic, organic entity that is about becoming something instead of 
an established entity that has already arrived. 
2. Allow millions of people to enter the economic and social mainstream of the global 
society:  
 women, minorities, and immigrants can all be entrepreneurs 
What other global impacts are there? DIVERSITY!!!  
 net increase in global employment 
 different perspectives 
o global economy requires new knowledge of language/cultures 
o free-enterprise is all about innovation (new perspectives = new 
ideas)  
 
New Ventures and our Economy/Community: new ventures energize our economies; every 
individual creates and develops unique ideas  
2005:  672,000 new businesses were created  
 largest number in U.S. history;  12% higher than the dot-com explosion. 
o dot-com explosion: e-companies were founded at incredible rates 
(aka the dot-com bubble because of the rapid successes that were 
often followed by rapid failures). 
 74 million Americans planned to start a new venture within 5 years 
 199 million planned to start one someday 
 woman-owned ventures increased from 5.4 million (1996) to 7.7 millon (2006) 
 
What else have new ventures affected in the past few years? TAXES! 
 entrepreneurs pay >54% of all individual income taxes 
 60% of all corporate tax returns are from small corporations 
 within the highest individual tax bracket, 37% of filers are current entrepreneurs 
 What does this mean? New ventures absolutely dominate our economy!!! 
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So what is an entrepreneur? An innovator or developer who recognizes and seizes 
opportunities, converts those opportunities into workable, marketable ideas; adds value through 
time, effort, money and/or skills; assumes the risks of a competitive marketplace to implement 
these ideas; and realizes the rewards from these efforts.  
Theory: entrepreneurs cause entrepreneurship. By examining the characteristics of the 
entrepreneur, we can better understand entrepreneurship. What do you think? What 
characteristics make up an entrepreneur?  
John Kao: (professor of philosophy at Yale, MD from Yale Med, MBA from Harvard business 
school, one of President Clinton's advisors) lists 11 common characteristics of entrepreneurs in 
his book Innovation Nation 
1. total commitment, determination, perseverance 
2. drive to achieve and grow 
3. opportunity- and goal-oriented 
4. takes initiative and personal responsibility 
5. persistent problem solving 
6. realism and a sense of humor 
7. seeking and using feedback 
8. internal locus of control 
9. calculated risk taking and risk seeking 
10. low need for status or power 
11. integrity and reliability 
What do you guys think of these? Why might they be useful? Do you have any of these 
characteristics?  
 
Activity: How Entrepreneurial Are You?  (See worksheet on the next page).  
 This self-test was used to gauge where the students were as far as how many of the 
characteristics of entrepreneurs they had and whether entrepreneurship might suit their 
preferences or not. I passed out this worksheet for the students to complete, and once they were 
done I orally went through and reported how many points they should award themselves for 
answering a, b, or c for a particular question. The students then tallied up their own paper, and 
we had a brief discussion on whether their scores surprised them or not.   
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Name:        Date:     
 
How Entrepreneurial are YOU?  
 
This entrepreneurial self-evaluation activity will help you gain a greater self-understanding as 
you determine if you have the traits found in successful 
entrepreneurs. Read each question and circle the letter of the sentence that 
describes you the best. 
 
1. Are you self-motivated? 
a. If someone gets me started on something, I can keep going and get the job done.  
b. I like to do things my own way and come up with my own ideas about how to accomplish 
things.  
c. I prefer not to overdo it. I really don't like putting myself out unless it is really necessary.  
 
2. Are you a leader? 
a. I usually let people lead themselves.  
b. I can get people to do things but it's pretty difficult.  
c. Most people go along with my ideas without too much difficulty. 
 
3. How organized are you? 
a. I like to make plans before I start something, and I stick to my plan until it's done. 
b. I just take things as they come. I don't like to stifle my possibilities with too many plans.  
c. If things don't go according to my plan, I take this as a sign…"it wasn't meant to be".  
 
4. How do you feel about people? 
a. Most people drive me crazy.  
b. I have enough friends. I make new ones only when necessary.  
c. I really enjoy people and get along with them very well.  
 
5. Are you a good worker? 
a. I can work hard and push through until the goal is accomplished. I don't mind working hard. 
b. I will work hard if I know it will pay off right away. 
c. I prefer not to overdo it. I am very creative about coming up with ways to avoid hard work. 
 
6. Can you make decisions? 
a. I want time to make up my mind. I like to check things out with my friends first.  
b. I like to make my own decisions good or bad, I am willing to put up with the consequences. 
c. I would rather have others make the decisions. What if I make a mistake?  
 
7. Can people trust you? 
a. I try to avoid hurting people's feelings and say what I think they want to hear.  
b. I tend to say things in a straightforward way, even if other people may not agree with me. 
c. I really don't care if people trust me. I do and say what I want.  
 
8. Can you "stick" with something? 
a. I usually finish what I start.  
b. If something goes wrong or I find it too difficult, I don't fight it.  
c. If I set a goal and make up my mind to do something, nothing stops me.  
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9. Do you take responsibility? 
a. I like to take charge and see things through.  
b. I'll take over if I have to but I prefer to let someone else be responsible  
c. There's always a bossy person around. Let them do it.  
 
10. Are records important to you? 
a. I understand the importance of records but they stifle my creativity. 
b. Records are critical to help me measure my success.  
c. I keep records in my head and I can figure it out as I go.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Scores: 
 
(100-86)  
You have very strong entrepreneurial characteristics. Take the advice of Debbi 
Field's and find out what you love to do and become the best at it. You have what it 
takes to become a successful entrepreneur. 
 
(85-71) 
 If you truly have a desire to be an entrepreneur and you scored in this range, 
determine your weaknesses and overcome them. Remember, learning to do something 
well builds confidence. 
 
(70-50) 
 You may want to consider working in a position where you are more secure and 
comfortable. The risks and commitment level required of an entrepreneur may be difficult 
for you at this time. If you want to become more entrepreneurial, set some goals and go 
after them. 
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Notes continued:  
Now that we know how entrepreneurial you are, what are some of the reasons why would 
you want to start a new venture? What are some of the advantages and disadvantages? 
Advantages: 
 independence (be your own boss, do things your way) 
 financial opportunities (may make more money if a good or service is not available yet or 
is too expensive) 
 community benefits (provides community with jobs) 
 family employment (perpetuate the business) 
 challenge! (outcome is very heavily dependent on the entrepreneur's efforts; they want to 
win or lose on their own abilities and it gives them psychological satisfaction.  
Disadvantages: 
 sales fluctuations (big firms pay regularly allowing an individual to budget for food, 
clothing, etc. but small businesses often need to take out loans to get through slack 
periods: car dealerships peak in winter/summer, retail peaks during holidays, construction 
peaks during summer, etc.)  
 competition (may be unable to keep up after a couple years) 
 increased responsibilities (owners have to become experts and be able to "do-it-all," they 
must be everything from the bookkeeper to the janitor) 
 financial decisions lead to losses (owner is personally responsible for all loss 
 employee relations (owner/employee, employee/employee... interpersonal relationships 
are hard) 
 laws/regulations (licensure, taxes, healthcare, social security, etc) 
 failure! (could lose all money/resources; this is the ultimate risk... natural disasters, 
recessions, embezzlement... about 1/3 of new ventures survive past five years) 
When the incentives (potential successes and gains) outweigh the risks, entrepreneurs take 
action!  
Activity: Dealing with Risk 
 For this activity, students were asked to volunteer to come up to the front of the room and 
complete an unidentified task blindfolded. When they inquired what the test was, they were told 
that I was going to distribute paperclips to some of their classmates and that they were to make 
their way to their classmates desks and ask if they had the paperclips until they had collected all 
of the paperclips. When only one or two students volunteered, I asked why the majority of them 
wanted to participate and they replied that they didn't want to risk making a fool of themselves 
while they were blindfolded to collect a bunch of silly paperclips. I asked if they would be more 
motivated to participate if each paperclip represented extra credit points, and nearly every 
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student raised their hand to volunteer. I chose about five students to participate and be 
blindfolded, and the other students were told to observe those students who were seeking the 
paperclips. The activity was then followed by a brief discussion centered around the following 
questions:  
1. Was it difficult to volunteer for something when you did not know the purpose or 
outcome? Explain how you felt. 
2.  How did the actions of the blindfolded students differ as moved to collect the extra 
credit points? 
3. What were the risks involved? 
4. What happened when you all were given an incentive? 
5. Did some blindfolded students behave more aggressively than others pursuing the 
incentives? What was the result of this behavior? 
 
 We also examined who got the most paperclips and who got the fewest paperclips. It was 
interesting for them to see how their scores from the "How Entrepreneurial Are You?" activity 
correlated with the amount of paperclips they retrieved. Also, the students were asked to 
comment about how their attitudes towards taking risks might affect their predisposition for 
starting a new venture.  
 
Assignment: Entrepreneurship Review Questions 
 This assignment was given for homework at the end of the class period and then 
reviewed the next day. Since this was the first day I had really worked with this group of 
students, I wanted to get a baseline for who paid attention, who put effort into answering the 
questions, etc. It also helped me to see if the way I was presenting information was appropriate 
for these students. The questions that I chose to ask on this review sheet were a direct reflections 
of the frameworks standards that I was addressing that day. Most students answered the review 
questions easily, illustrating that the lesson plan accomplished its goal.  
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Name:         Date:     
 
Entrepreneurship Review Questions 
1. What is your personal definition of a new venture?  
 
 
2. Describe the predominance of new ventures in the economy.  
 
 
 
3. New and emerging ventures make two indispensible contributions to the world economy. 
Identify each clearly.  
 
 
 
4. How would you define an entrepreneur. Use specific characteristics we talked about 
today.  
 
 
 
5. What are the advantages of going into a new venture for oneself? List and explain at least 
four.  
 
 
 
6. What are some of the disadvantages of going into a new venture for oneself? List and 
explain at least four.  
 
 
 
7. Why is it important for us, as engineers, to understand the value of entrepreneurship and 
the workings of our economy?  
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Entrepreneurship Day 2: Teamwork and Productive Meetings 
 The purpose of Day 2 was to reinforce the ideas from Day 1 regarding the characteristics 
of an entrepreneur and risk. Going over the homework allowed me to reiterate the important 
concepts from the day before, and a case study activity allowed us to revisit the qualities most 
entrepreneurs have. Also, since running a business requires a team, it was important to discuss 
group dynamics and how to hold effective meetings. Although the students had already done 
numerous activities during the year to determine what their role in group settings was likely to 
be, they had not yet discussed how to have productive group meetings. The ability to hold 
efficient group meetings is particularly important to engineers because of the collaborative nature 
of the discipline. Thus, Day 2 focuses on reviewing the basics of entrepreneurship and 
introducing strategies for holding effective team meetings.   
**Go over homework from yesterday ("Entrepreneurship Review Questions") 
Activity: Case Studies 
 I looked for ideas online and in some of the books I got from my classmates who were 
taking business classes. One of the most popular suggestions for teaching business concepts was 
to do case studies. I chose two cases of extremely well known companies (Microsoft and FedEx) 
and asked the students to read the articles and then comment on what made the people in the 
articles entrepreneurs. We also discussed what kind of risks they took and what might have made 
them so successful. I wanted to show them how seemingly simple ideas can turn into 
multimillion dollar corporations, and that they can use the information that we discussed on the 
first day of the lesson to explain how this can happen.  
 The handouts for the case study can be seen on the following four pages.  
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Bill Gates 
Chairman, Microsoft Corp. 
William (Bill) H. Gates is chairman of Microsoft Corporation, the worldwide leader in 
software, services and solutions that help people and businesses realize their full 
potential. Microsoft had revenues of US$51.12 billion for the fiscal year ending June 
2007, and employs more than 78,000 people in 105 countries and regions. 
 
On June 15, 2006, Microsoft announced that effective July 2008 Gates will transition out 
of a day-to-day role in the company to spend more time on his global health and 
education work at the Bill & Melinda Gates Foundation. After July 2008 Gates will 
continue to serve as Microsoft’s chairman and an advisor on key development projects. 
The two-year transition process is to ensure that there is a smooth and orderly transfer 
of Gates’ daily responsibilities. Effective June 2006, Ray Ozzie has assumed Gates’ 
previous title as chief software architect and is working side by side with Gates on all 
technical architecture and product oversight responsibilities at Microsoft. Craig Mundie 
has assumed the new title of chief research and strategy officer at Microsoft and is 
working closely with Gates to assume his responsibility for the company’s research and 
incubation efforts. 
 
Born on Oct. 28, 1955, Gates grew up in Seattle with his two sisters. Their father, William 
H. Gates II, is a Seattle attorney. Their late mother, Mary Gates, was a schoolteacher, 
University of Washington regent, and chairwoman of United Way International.  
 
Gates attended public elementary school and the private Lakeside School. There, he 
discovered his interest in software and began programming computers at age 13.  
 
In 1973, Gates entered Harvard University as a freshman, where he lived down the hall 
from Steve Ballmer, now Microsoft's chief executive officer. While at Harvard, Gates 
developed a version of the programming language BASIC for the first microcomputer - 
the MITS Altair.  
In his junior year, Gates left Harvard to devote his energies to Microsoft, a company he 
had begun in 1975 with his childhood friend Paul Allen. Guided by a belief that the 
computer would be a valuable tool on every office desktop and in every home, they 
began developing software for personal computers. Gates' foresight and his vision for 
personal computing have been central to the success of Microsoft and the software 
industry. 
 
Under Gates' leadership, Microsoft's mission has been to continually advance and 
improve software technology, and to make it easier, more cost-effective and more 
enjoyable for people to use computers. The company is committed to a long-term view, 
reflected in its investment of approximately $7.1 billion on research and development in 
the 2007 fiscal year.  
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In 1999, Gates wrote Business @ the Speed of Thought, a book that shows how 
computer technology can solve business problems in fundamentally new ways. The book 
was published in 25 languages and is available in more than 60 countries. Business @ the 
Speed of Thought has received wide critical acclaim, and was listed on the best-seller lists 
of the New York Times, USA Today, the Wall Street Journal and Amazon.com. Gates' 
previous book, The Road Ahead, published in 1995, held the No. 1 spot on the New York 
Times' bestseller list for seven weeks. 
  
Gates has donated the proceeds of both books to non-profit organizations that support 
the use of technology in education and skills development.  
 
In addition to his love of computers and software, Gates founded Corbis, which is 
developing one of the world's largest resources of visual information - a comprehensive 
digital archive of art and photography from public and private collections around the 
globe. He is also a member of the board of directors of Berkshire Hathaway Inc., which 
invests in companies engaged in diverse business activities. 
 
Philanthropy is also important to Gates. He and his wife, Melinda, have endowed a 
foundation with more than $28.8 billion (as of January 2005) to support philanthropic 
initiatives in the areas of global health and learning, with the hope that in the 21st 
century, advances in these critical areas will be available for all people. The Bill and 
Melinda Gates Foundation has committed more than $3.6 billion to organizations 
working in global health; more than $2 billion to improve learning opportunities, 
including the Gates Library Initiative to bring computers, Internet Access and training to 
public libraries in low-income communities in the United States and Canada; more than 
$477 million to community projects in the Pacific Northwest; and more than $488 million 
to special projects and annual giving campaigns. 
 
Gates was married on Jan. 1, 1994, to Melinda French Gates. They have three children. 
Gates is an avid reader, and enjoys playing golf and bridge. 
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Frederick W. Smith 
Federal Express 
 
In 1965, Yale University undergraduate Frederick W. Smith wrote a term paper about the 
passenger route systems used by most airfreight shippers, which he viewed as economically 
inadequate. Smith wrote of the need for shippers to have a system designed specifically for 
airfreight that could accommodate time-sensitive shipments such as medicines, computer parts 
and electronics.  
In August of 1971 following a stint in the military, Smith bought controlling interest in Arkansas 
Aviation Sales, located in Little Rock, Ark. While operating his new firm, Smith identified the 
tremendous difficulty in getting packages and other airfreight delivered within one to two days. 
This dilemma motivated him to do the necessary research for resolving the inefficient 
distribution system. Thus, the idea for Federal Express was born: a company that revolutionized 
global business practices and now defines speed and reliability. 
Federal Express was so-named due to the patriotic meaning associated with the word 
"Federal," which suggested an interest in nationwide economic activity. At that time, Smith 
hoped to obtain a contract with the Federal Reserve Bank and, although the proposal was 
denied, he believed the name was a particularly good one for attracting public attention and 
maintaining name recognition. 
The company incorporated in June 1971 and officially began operations on April 17, 1973, with 
the launch of 14 small aircraft from Memphis International Airport. On that night, Federal 
Express delivered 186 packages to 25 U.S. cities from Rochester, NY, to Miami, Fla.  
Company headquarters were moved to Memphis, Tenn., a city selected for its geographical 
center to the original target market cities for small packages. In addition, the Memphis weather 
was excellent and rarely caused closures at Memphis International Airport. The airport was also 
willing to make the necessary improvements for the operation and had additional hangar space 
readily available. 
Though the company did not show a profit until July 1975, it soon became the premier carrier 
of high-priority goods in the marketplace and the standard setter for the industry it 
established.  
In the mid-1970s, Federal Express took a leading role in lobbying for air cargo deregulation that 
finally came in 1977. These changes allowed Federal Express to use larger aircraft (such as 
Boeing 727s and McDonnell-Douglas DC-10s) and spurred the company's rapid growth. Today 
FedEx Express has the world's largest all-cargo air fleet, including McDonnell-Douglass MD-11s 
and Airbus A-300s and A-310s. The planes have a total daily lift capacity of more than 26.5 
million pounds. In a 24-hour period, the fleet travels nearly 500,000 miles while its couriers log 
2.5 million miles a day – the equivalent of 100 trips around the earth. 
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The company entered its maturing phase in the first half of the 1980s. Federal Express was well 
established. Competitors were trying to catch up to a company whose growth rate was 
compounding at about 40 percent annually. In fiscal year 1983 Federal Express reported $1 
billion in revenues, making American business history as the first company to reach that 
financial hallmark inside ten years of start-up without mergers or acquisitions.  
Following the first of several international acquisitions, intercontinental operations began in 
1984 with service to Europe and Asia. The following year, FedEx marked its first regularly 
scheduled flight to Europe. In 1988, the company initiated direct-scheduled cargo service to 
Japan. 
The acquisition of Tiger International, Inc. occurred in February 1989. With the integration of 
the Flying Tigers network on August 7, 1989, the company became the world's largest full-
service, all-cargo airline. Included in the acquisition were routes to 21 countries, a fleet of 
Boeing 747 and 727 aircraft, facilities throughout the world and Tigers' expertise in 
international airfreight.  
Federal Express obtained authority to serve China through a 1995 acquisition from Evergreen 
International Airlines. Under this authority, Federal Express became the sole U.S.-based, all-
cargo carrier with aviation rights to the world's most populous nation. Since then, the 
company's global reach has continued to expand, resulting in an unsurpassed worldwide 
network. FedEx Express today delivers to customers in more than 210 countries. 
The first evolution of the company's corporate identity came in 1994 when Federal Express 
officially adopted "FedEx" as its primary brand, taking a cue from its customers, who frequently 
referred to the company by the shortened name. By that time, customers used the term as a 
verb, meaning, "to send an overnight shipment." It did not take long for the meaning to catch 
on, and today it's common terminology to "FedEx" a package.   
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Notes continued:  
Making your meetings more productive:  the majority of workplace communication occurs in 
small group meetings 
 your ability to contribute to the company and to be recognized for those contributions 
will depend on your meeting skills! 
 a study found that only 56% of meetings were productive 
Two Major Meeting Mistakes: 
1. holding a meeting when a phone call of memo would be sufficient 
2. holding a meeting without a specific goal in mind 
Preparing for Meetings: 
1. Identify your purpose: state purpose clearly and make sure it is clearly communicated to 
all individuals 
 informational meetings: share info and sometimes coordinate action 
 decision making meetings: involve persuasion, analysis, problem solving 
 brainstorming meetings 
2. Select participants for the meeting 
 purely informational: one person will do most of the talking, large group is fine 
 problem-solving/decision-making meetings: invite only those that are in a direct 
position to help the meeting reach its objective (more people = more confusion = 
more time... just be sure not to forget anyone!!) 
3. Choose the time and the facility 
 morning meetings are usually more productive than afternoon meetings 
 do you need a table or just rows of seating? 
4. Set the agenda 
 What do you need to do in this meeting to accomplish your goals? 
 What issues will be of greatest importance to all participants? What information 
must be available in order to discuss them?  
Leading and Participating in Meetings:  
1. Keep the discussion on track 
 good leaders guide, mediate, probe, stimulate, summarize as the situation 
requires; they draw out the best ideas/information 
2. Follow agreed upon rules 
 speaking, voting, etc.  
 more people require more formal rules (often follow Roberts Rules of Order) 
3. Encourage participation 
 but don't encourage over-participation! 
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 keep in mind that quiet may mean: disagreement, disinterested, distracter, or 
simply shy 
4. Participate actively 
 size up the dynamics of the group 
 contribute to discussion but don't monopolize or speak for speaking's sake 
5. Close effectively 
 verify objectives have been met (if not, arrange for follow up) 
 summarize all decisions and list actions to be taken, when and by whom 
Taking Meeting Minutes: 
 clearly indicate which meeting the minutes represent 
 list who is present/absent 
 summarize outcomes, not entire discussions 
 show who is responsible for each follow up task 
 summarized all decisions and suggestions made  
 
Engineers often hold brainstorming meetings: there are several strategies especially for 
productive brainstorming 
1. 6-3-5 method 
 6 team members 
 3 design ideas each 
 5 rotations to make lists/comments on others' ideas 
 everyone discusses their five annotated ideas 
2. C-sketch method 
 4 team members 
 each with a clearly labeled sketch of a single design idea 
 3 rotations to make comments on each others' papers 
 discuss the sketches/edits 
3. Gallery method 
 all group members sketch/write out ideas for an allotted amount of time 
 all ideas are posted on the whiteboard/corkboard, etc. 
 group questions, critiques, etc 
 individuals revise ideas, cycle begins again until another cycle won't likely 
produce any more information. 
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Entrepreneurship Day 3: Business Plan Overview 
 Day 3 aimed to introduce students to the idea of a business plan and why it was necessary 
to start a new venture. I began with a brief description of why one might start a company and 
then moved into what kinds of companies one could potentially start. I then introduced the group 
project and asked them to form groups to decide what type of business they would like to 
fictionally start and ultimately develop a business plan for "starting" this new venture. I also 
asked them to use the strategies for effective group meetings to reinforce the material from the 
day before by giving them an opportunity to put their new skills to use. Day 3 also introduced the 
various parts of a business plan in very general terms, only going into details of the first two 
sections. I thought this was important so the students understood the ultimate goal of the project 
but also did not get too overwhelmed or caught up in the details of the subsequent parts of the 
project.  
 Also, I would like to point out that the decision to let them form their own groups for the 
project was not one that was made lightly. While I considered assigning groups like I typically 
would do for my chemistry classes, I felt that it would be best if this class could group 
themselves with classmates having similar interests to their own. I felt that by doing that, the 
students were more likely to care about the project, mostly because the research that needed to be 
done to complete the project would actually help them in understanding the professional fields 
that they ultimately want to enter. Still, although it wasn't always possible, I tried to keep a close 
eye on group dynamics to make sure the students did not take advantage of this freedom.  
Notes on the board: 
Entrepreneurship starts with recognizing a profitable opportunity. Why might we start a business 
or decide to sell a product?  
 unique 
 better 
 cheaper 
Define different types of businesses (page 116 of the book). Introduce group project.  
Group Project: Business Plan 
Form groups with people who have similar career interests as you do (4-5 people in a group). 
Hold a meeting to brainstorm ideas for a product/service to build a business around.  
 Use one of the brainstorming strategies we discussed yesterday.  
 Maybe base it on your senior project? Your future career aspirations? 
 Designate a facilitator to lead the meeting and a note-taker to take meeting minutes.  
 Please pass in your minutes after the meeting.  
 Once you've decided on your business, we will talk about developing a business plan. 
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Business plan: a plan for guiding the operation and management of a new venture; it gives the 
venture a sense of direction.  
 Why is a business plan important? 
 helps avoid major failures 
 exposes risk and requires plans for dealing with risks 
 new ventures require start up money! (banks, angels, etc.) 
 agreement of partners 
Business Plan Overview:  
1. Executive Summary 
 Type of business 
 Chain of command (who will be the CEO, CFO, COO, etc?) 
 Short description of the venture including its mission, unique characteristics, 
major marketing points, desired end result. The goal of this is to hook the reader!  
 This should be no more than a couple paragraphs at most!! It is the most 
important section and it is often best to write this last!  
2. Description of the Business 
 Background info about your industry 
 History of your company (if applicable) 
 General description of your product/service (What value does it have to the 
consumer? Is it unique? Better? Cheaper?) 
 What specific mission are you trying to accomplish? What are the goals of this 
venture?  
 Why does this venture promise to be successful?  
 This should be 1-2 pages in length. Use Worksheet 2-1 to help you. 
 
3. Marketing 
The marketing section of the business plan is perhaps the most important part. It should 
include two major sections:  
1. Research/analysis  
2. Marketing Plan 
 Use Marketing Packet to help you (Worksheets 6-1,7-1, 7-2, 7-3, 8-1, 8-
2, 8-3 and 8-4) 
 
4. Operations (Location) 
 Have you identified a specific location for your business? 
 What are the advantages and disadvantages of this location? 
 Are there any zoning/tax laws that need to be considered? 
 Will there be access to transportation?  
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 Is there convenient access to suppliers? 
 What kinds of facilities/equipment will you need? Will your chosen location be 
able to supply the business with customers/workers? 
 Use Worksheets 8-2 and 9-1 to help you 
 
5. Research, Design and Development 
 **Presentation on Patents** 
 What types of research will you need to develop your project?  
 Are you going to need to hire someone with specific skills to design/produce it?  
Allow time to finalize the fictional business for which they will write their business plan and to 
work on the "Description of the Business" portion of the group project. 
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Entrepreneurship Day 4: Marketing 
The marketing section of the business plan is perhaps the most important. It typically contains 
two major sections and answers all of the following questions. (**Pass out the handout with all 
of the following information and helpful links* *Go over this information with the students* 
*Handout the marketing packet worksheets and give them time in the computer lab to do their 
market research with their group**) 
1. Research/analysis: this section should include research on your industry, your target 
market, and your competition.  
 Explore your target market (Who will be your customers (target market)? 
Demographics of your customer? Have you conducted any market studies 
(surveys, etc)?) 
 How big is the target market? Market trends? (Number of customers? Is the 
market growing or shrinking? Does the market depend on geographic 
location?) 
 Study the competition in great detail. Identify their strengths and 
weaknesses, and explain how you will do better than your competitors. 
(Who will be your competition? How are their businesses doing? Is there 
anything that will make it difficult for you to enter the market, such as brand 
loyalty or an over abundance of similar products?)   
 
3. Marketing Plan:  
 Do you have a pricing strategy? (How will you determine the cost of your 
service/product?)  
 Sales/distribution (How will you sell your product? Online? In a store? How 
will you get it to the customer?)  
 Advertising/promotion (How will you let people know about your business? 
How will you tailor your advertising to your target market? What types of 
advertising strategies will you use? Does your product require a demo of 
some sort? What will you call your business? Do you have a logo? Slogan?  
 
Internet Resources for Business Plan Development:  
www.gale.com 
This website offers business plan examples and market research for different 
industries.  
 
www.marketresearch.com  
This is the world's largest collection of market research for different industries. It 
can also provide info on product trends and analysis of a given market.  
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http://factfinder.census.gov/home/saff/main.html 
Website provided by the US Census bureau; great source of information on 
population, housing, economic, business, industry and geographic data.  
 
www.smallbiztrends.com 
Can provide updates on trends that affect small and medium sized businesses.  
 
www.logoyes.com  
Leading provider of do-it-yourself logos for small businesses. You can design 
your own logo, but if you were actually going to download/use it, it might cost 
you some money.  
 
www.claritas.com/MyBestSegments/Default.jsp  
The site will define the market for your business. It offers information on 
consumer trends. It can answer questions such as: What are the customers like? 
Where can I find them? How can I reach them?  
 
 
Advertising/Promotion 
Think outside the box when it comes to advertising and promotional strategies!! Keep all 
kinds of advertising in mind (print, internet, radio, television) and think about promotions 
such as a grand opening or a give-away if you can afford it. Be creative!!!  
 
 HOMEWORK: Start working on Marketing Packet (worksheets 6-1, 7-1, 7-2, 7-3, 
8-1, 8-2*, 8-3, and 8-4)  
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Entrepreneurship Day 5: Marketing Yourself (or How to Write Good Resumes) 
 Although this wasn't explicitly outlined in the standards, it was something that I felt was 
important to cover with them. It was something that I wish my teachers had taught me when I 
was in high school, and it was one area of business where I actually had experience to share. 
Much of the material used for this lectures either came from a textbook that was assigned to me 
for a course in professional writing or handouts were adapted from WPI's Career Development 
Center (CDC). The CDC provides resources and counseling to students and alumni who are 
searching for internships, co-ops and full time jobs, however most of the information they 
provide is applicable to all job-seekers. I hoped to use the resources from my WPI community to 
give the students an opportunity to actually write a good resume and to learn how to be 
successful during a job interview. In addition to the handouts from the CDC, I also collected 
sample resumes which we discussed to illustrate various formatting options and to give them an 
idea of the kinds of information that needed to be included. The sample resumes included 
fictional resumes from textbooks, my resume, resumes of my classmates, etc. I actually included 
a resume that I use to apply for engineering jobs as well one that I use to apply for education 
related jobs to show them that their resumes should be tailored to the position for which they are 
applying.  
 After we were done discussing resumes, we moved on to the do's and don'ts of job 
interviews including what to wear, what kind of questions to be prepared to answer, etc. Once I 
had presented all of the information and we had reviewed all of the resources, I gave them time 
in the computer lab to either write or revise their resumes.  
 For more information on the Career Development Center and their informational 
materials please visit www.wpi.edu/Admin/CDC.  
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Chapter 4: The Students 
 Over the course of a school day, I got the opportunity to interact with ninety-seven 
students, and they were all very different. Several students struggled with learning disabilities, 
and many more were distracted by less than desirable situations at home. Many students did not 
put sufficient effort into the class, and it was a real challenge to get them to do their homework 
or participate in class. Of course there were also students that very rarely showed up to class, or 
students who joined class in the middle of the semester because their families relocated. On the 
other end of the spectrum were the exceptionally bright students who grasped all of the concepts 
that I was teaching within the first five minutes of class. Every day I was challenged to design 
lesson plans and activities to reach out to all of the students in the class. Luckily, as part of the 
ETA I had a strong support system to help me meet this challenge.  
The ETA: A Support System for Students and Teachers 
 Every Tuesday during second period, the teachers in the ETA got together for a "team 
meeting" to discuss the curriculum and the students. Attendees often included members of the 
administration as well, such as the curriculum coordinator, the principals, and guidance 
counselors.  
 At every meeting, each teacher presented a brief overview of their lesson plans for the 
week and they all gave their best effort to coordinate their schedules. Whenever possible, tests 
were scheduled on alternating days so as to avoid overwhelming the students with three or four 
exams on the same day. Also, the teachers tried to incorporate as many cross-curricular 
assignments as possible. For example, if the students were learning about green technologies in 
their engineering class, the English Language Arts teacher would assign a paper on a green 
technology of the student's choice. This was exceptionally common as standardized tests 
approached; if the students were preparing for their mathematics MCAS testing, we would 
typically make an extra effort to review math concepts in chemistry class.   
 The weekly team meetings also focused on discussing student concerns. Every couple of 
weeks each teacher would come prepared with a list of students that were currently failing or in 
danger of failing. If a student was failing more than one class, the team would decide which 
teacher had the best connection with the student and that teacher would be responsible for 
approaching the student and figuring out how to best help them catch up. Guidance counselors 
would also show up to the meetings to share any pertinent information regarding the students 
home situations or to discuss any accommodations that might be necessary. Any behavioral 
issues or peer conflicts would also be discussed during this time.  
 Perhaps the most helpful information that I got out of these meetings was from informal 
conversations with the teachers that gave me insight into a particular students preferred learning 
style. If I was having trouble reaching a student, I could ask the other teachers what kinds of 
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strategies work best for them and then adapt those strategies for use in my class. Still, the 
inherent individuality of all of the students presented several daily challenges.  
Learning Styles  
 There were four main learning styles that I found to be present in my students: visual, 
auditory, kinesthetic, and reading/writing. In each lesson plan, I tried to incorporate activities for 
each learning style, not only to reach out to students who preferred a particular type of learning 
activity but also to try to help students become stronger at activities that may not necessarily be 
their favorite. In addition to the differences in student preferences, they also different comfort 
levels with particular activities. Liz preferred to work on her own, while Kristen was more 
outgoing and preferred group work. Ophelia loved putting problems up on the board, but Jamell 
was self-conscious and hated presenting to the class. Dan understood things best when I drew 
diagrams on the board, but Mike needed me to verbally repeat concepts or sequences of events. 
Everyone was different, and so I had to design lessons that would accommodate each of my 
students and their particular learning styles. 
Visual  
 I started many lessons off with a demonstration using pictures or simple props. These 
demonstrations helped visual learners actually see the concepts we were learning about in action. 
Additionally, the demonstrations illustrated real life examples of how these concepts applied to 
their everyday lives and it gave them something that would stick in their memory that they could 
think back on. I also tried to refer to the pictures and diagrams in the book as much as possible, 
occasionally using an overhead projector to put transparencies on the board so I could write on 
them and point out particularly important features. Even during lectures I made a sincere effort to 
include diagrams of problem solving strategies or concept maps/hierarchies to illustrate 
relationships. Sometimes I would have the students create their own concept maps for us to go 
over together. Several of my students were often confused during lecture, but as soon as they saw 
an illustration or a diagram it became clear that something "clicked" and they finally understood. 
Auditory 
 I found that the auditory learners were the easiest to reach. Many of my classes consisted 
of lectures and/or question and answer sessions, and I tried to repeat important topics often. 
Occasionally I would have the students come up to the board to present their solutions to 
worksheets or homework assignments so that the students didn't have to listen to me talk all the 
time. This also gave them an opportunity to practice their speaking skills and to learn by 
explaining things to their classmates; many times they were able to understand where their 
classmates were having difficulties and clear up misconceptions when I may not have 
understood.  
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Kinesthetic 
 While auditory learners were arguably the easiest to accommodate, the kinesthetic or 
hands-on learners were the most difficult. Doherty did not have many of the resources that are 
necessary to complete a lot of lab assignments, so activities and lab assignments required 
significant creativity. When hands on activities were not possible or practical, I tried to stimulate 
kinesthetic learners by simply creating opportunities for movement even if it was as simple as 
allowing the students to move the desks to facilitate group work. Whenever the opportunity 
presented itself, I would have the students stand up at their desks and move around to illustrate 
certain concepts (for example, standing on flat feet vs. on tip toes to illustrate the relationship 
between pressure and area). Even when that wasn't possible, I would try to give examples that 
simulated motion and student involvement (students as molecules running around a football field 
to represent gas molecules vs. being tied together to represent a solid).  
Reading/Writing 
 The reading/writing oriented students were also fairly easy to accommodate. 
Occasionally, instead of lecturing, I would ask the students to read a particular section of the text 
and take notes. From their notes they were supposed to make an outline to study from. In 
addition, the students would sometimes be placed into groups and each group would be assigned 
a specific portion of the chapter to ready and then discuss with their groups. The students were 
then required to deliver a presentation to the rest of class to teach them about what they learned 
from their section of the chapter using appropriate notes on the board, handouts or visuals. The 
students were also given review sheets before exams with critical questions that they should be 
able to answer, example problems and essential vocabulary. Sometimes the students were given 
class time to look up a list of vocabulary words and write down the definition for each word, and 
often I had them pass their review sheets in with their exams for extra credit after they used them 
to study. Without fail, the students that took the time to complete the review sheet did 
significantly better on assessments than the students who chose not to complete the assignment.  
Exceptional Students and Individualized Education Programs 
 Many of the students in my classes were involved in special education programs because 
they had special needs and required certain accommodations. Special education can be defined as 
any program that provides distinctive services to students identified as having special needs. 
Relatively recent legislation has spurred significant reform of special education programs and 
has given special needs students and their parents legal rights that they did not have before. One 
such piece of legislation is Public Law 94-142, also known as the Education for All Handicapped 
Children Act. This act required that a free and appropriate public education be provided for all 
children ages 3-21 regardless of how, or how severely, he or she may be handicapped.  
 Another monumental piece of legislation is the well-known No Child Left Behind Act of 
2001. This act had four main provisions or roles:  
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1. The role of accountability: Each school and student is required to meet national standards 
in both reading and mathematics and students are required to be tested regularly to ensure 
that they are on track to reach proficiency by Grade 12. The goal is to have every school 
meet these standards by the year 2014 so schools are subject to sanctions or corrective 
actions if they do not show adequate yearly progress towards meeting these standards. 
2. The role of scientific research: The act emphasizes the importance of scientific research 
aimed at determining the effectiveness of educational programs and strategies. 
3. The role of parents: Schools are legally required to notify parents of all conference held 
to discuss their child and of all placement decisions made. In addition, parents have the 
right to move their child from an underperforming school to a better-performing school in 
their district if the school fails to make adequate yearly progress. 
4. The role of local control: States and school districts now have greater flexibility in how 
they choose to spend federal funding.  
 The act also requires least restrictive placement of each student and for each student with 
exceptional needs to have an individualized education program, or IEP. The first requirement, 
least restrictive placement, necessitates that each  student must be placed in an environment that 
is as normal as possible typically through a combination of mainstreaming or full inclusion 
approaches. Mainstreaming places students with special needs into regular classes as soon as 
they are able to meet the same requirements as regular students. Students may be mainstreamed 
all of the time or only part of the time while participated in special education classes the rest of 
the time. Full inclusion places all students (including those with severe disabilities) into regular 
classes and requires that schools and teachers make accommodations for all students. At 
Doherty, it seemed that a combination of these strategies were employed and the strategy often 
depended on the individual student and their particular situation.  
 Individualized Education Plans (IEPs) were required for each student with special needs. 
Although each of my students' IEPs followed significantly different formats, all IEPs should 
include essentially the same information: the student's current level of achievement; annual goals 
as well as short term goals with measurable objectives used to track progress towards these 
goals; specific services that are to be provided to the student; a specific description of how and 
how much the student will participate in regular classes; a statement on how progress will be 
evaluated; and IEPs for children over the age of sixteen must also include a description of 
services that are necessary to prepare the student for the transition to higher education or the 
workforce.  
 The following section of this chapter will address specific learning disabilities and other 
types of special needs that affect many students, including students that I encountered during my 
time at Doherty. Also included are actual IEPs for several of my students (all identifying 
information has been blacked out).  
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Attention-Deficit/Hyperactivity Disorder (ADHD) 
 Students with ADHD typically have significant problems with attention, impulsive 
behavior and, as the name implies, hyperactivity. These students may have trouble focusing, act 
without thinking, exhibit excess physical activity and have trouble staying in their seats. They 
may also seem restless and are often disorganized or have trouble finishing what they start. 
These behaviors often result in academic or disciplinary issues and social problems (impulsive 
behavior makes it difficult to establish and maintain relationships). The disorder manifests itself 
differently in each student, and it has been shown that there are even gender differences that are 
helpful to be aware of. For instance, boys tend to show more impulsive behaviors whereas girls 
are typically more inattentive.  
 Approximately six to nine percent of students are estimated to be affected by ADHD, 
which means that of the nearly one hundred students that I interacted with each day anywhere 
from six to nine of them have the disorder. One of the girls in my class, "Mary", presented with a 
textbook case of ADHD; she would stop listening (and start talking) after just a few minutes of 
lecture, would walk around aimlessly during individual activities and would often get off-topic 
when having conversations with me or during group work. Many of the teaching strategies for 
teaching students with ADHD involve carefully structuring the classroom and activities as well 
as providing opportunities for the student to use up their extra energy. For these reasons, I tried 
to assign Mary a seat as far away as possible from distractions such as doors, windows, and 
talkative students. Mrs. Butcher maintained a fairly organized classroom before I got there, so I 
tried to maintain order by writing the homework assignment on the board in the same spot 
everyday and make sure to point it out so that Mary knew exactly what was expected of her.  
 The following page is an IEP for Mary describing her decreased ability to concentrate 
and her difficulty concentrating. Mary's IEP required that she was seated in the front of the room 
and that she was given extra time to read assignments or complete assessments, although she 
rarely required the extra time. Even though her ADHD caused her to get distracted, Mary was 
often one of the first students in class to finish tests or other assignments and she showed 
significantly higher intelligence than most students in class. She consistently earned A's, 
however she required constant monitoring to try to decrease the amount of ways that should 
could distract herself and the amount of distraction she caused other students.  
  
WORCESTER PUBLIC SCHOOLS STUDENT ACCOMMODATION PLAN 
(Section 504 of the Rehabilitation Acts) 
Name: ____~_......~------------- Identification Number: ----l__ 
Date of Birth: Date of Meeting: ___-=-9:..:/2:....;..1:...;:/0=9_________ 
School: Doherty Memorial High School Plan Date: ______-:9.!..!!/2:..,:1..:...;:/O=9_----:9=/2:.1.:..:../..:...;10"--__ 
Disorder - Combined 
2. Describe the basis for the determination or disability (or finding of no eligibility) 
An evaluation completed by Dr. Tracey Guertin, Ph.D., HS.P on 3/3/04 
e least 
ReviewlReassessment Date: 9/9/1 ° 

LiaisonlMonitor of plan (Name and Title) Ms. Christine Whalen, 504 Facilitator 

~~5~0~4~F~a~c=ili~ta~ro~r__________~______________________________~ 

'~~ 
Principal's Signature 
SP __ OP PT VS AU TR X OTHER 
AFTER ENTERING INTO SAGE, SEND COpy TO JUDY THOMPSON, CHILD STUDY DEPARTMENT, 
FANNING BUILDING ROOM 21 (FAX 3178) 
REVISED 8/2004 
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Emotional and Behavioral Disorders 
 These types of disorders include children who often display behavior that is inappropriate 
to the situation or appear to be constantly unhappy. Children experience these symptoms are 
characterized as having emotional or behavioral disorders if their condition negatively effects 
their academic performance and is not due to intellectual, sensory, or other health factors. Like 
ADHD, about six to ten percent of students are estimated to be affected by these disorders. There 
are two main categories of emotional and behavioral disorders: internalizing disorders and 
externalizing disorders.  
Internalizing Disorders 
 These students present with shyness, withdrawal or even depression. They are often 
frightened, self-criticizing, sad, anxious, apathetic or overly self-conscious, and they tend to 
avoid group situations or appear preoccupied when placed in such situations. One of my 
students, "Nick", exhibited some variation of an internalizing disorder. He often seemed like he 
had the weight of the world on his shoulders and he would completely withdraw from group 
situations which would ultimately inhibit his performance on the assignment. Some of the 
strategies suggested for teachers of students like Nick include ensuring that group projects are 
very nonthreatening and clarifying rules for the inclusion and respectful treatment of all group 
members. Although this was sometimes difficult to accomplish in a class of extremely 
opinionated fifteen year olds, we tried to place Nick in groups with people that he was 
comfortable with. Students were also asked to grade their own performance and the performance 
of the other group members, and I told them that they would be graded on how inclusive they 
were and how open they were to the suggestions and opinions of others. Although this didn't 
always work out and group work always presented a challenge for Nick, it was certainly a start. 
Externalizing Disorders 
  These students tend to constantly demand the teacher's attention by acting out, being 
disruptive and openly disobedient of the teacher and the rules. They may also be aggressive 
towards other students as well as administrators and may participate in the destruction of school 
property. It is also not uncommon for students with externalizing disorders to engage in self-
destructive behaviors such as theft or drug use. Two of the students in my fifth period level one 
class were perfect examples of students in this category. "Joe" and "Ryan" frequently came into 
class late to ensure that they "made an entrance," so to speak. It took them several minutes to 
settle down once they did arrive to class, and once they did eventually decide to participate it was 
typically by challenging whatever I had planned for the day. They also did whatever they could 
to get into trouble when I wasn't paying attention, even going so far as to crush and snort pretzels 
in the back of the room and then make a scene as they refused to go to the principal's office. 
During group work, they would frequently get off topic. Instead of discussing the assignment I 
would overhear them talking about drugs and alcohol and what they do when their parents aren't 
home.  
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 In order to combat their disruptiveness and to make sure they got as much out of each 
class as possible, I tried to assign them seats close to me and as far away from each other as 
possible. I also tried to make the expectations for each class and each activity very clear. I also 
tried to be as clear as possible about what the consequences for poor behavior would be and to be 
as consistent as possible in enforcing those consequences. On the other end of the spectrum, 
everything I read about students who display these types of behavior emphasize how important it 
was to reward good behavior so if they were particularly cooperative one day I tried my best to 
remember to tell them that.  
 Over the course of the school year, I also figured out that they typically did not 
misbehave for the sake of misbehaving. Oftentimes, they misbehaved because they did not 
understand the course material and were frustrated. I found that most of the time, the students 
who were not paying attention or who demanded everyone else's attention simply had questions 
that they were too afraid to ask or just needed me to explain things a second time in a different 
way. I also noticed that those who got off-track while doing work individually or in small groups 
often did so because they were stuck. Joe and Ryan both had a tendency to get overwhelmed 
instead of taking things step by step, so I made sure to check in on them extra frequently. It took 
a while but they eventually got into the habit of breaking down the problem and doing as much 
as they could instead of just leaving the problem blank. Ryan got especially good at it, and after a 
while he seemed to enjoy working quietly on his own. It was clear that he started to gain some 
confidence in his abilities and he was proud of himself when he behaved well and did his work 
correctly. Ryan was one of the students that I feel made the most progress over the course of the 
year, and I have to admit that the way I interacted with him is one of the things that I am most 
proud of. Joe on the other hand was a bit more difficult. I never truly figured out what motivated 
his behavior sometimes, and I occasionally got overly frustrated.  
  
i 
sincere effort. 
honors classes. 
College level classes with the exception of Spanish. 
Inrnl<ln.71'V'1 for his classes. 
Student ID: 
Last Name: 
First Name: 
Middle Name 
"'---~~~_-_-_-___--~-_----_-_-_-'_ 
~----------------~ 
IEP Dates fromf---=-~'---ITO I 1/31/10 Page 10f1 
MeetDate: 
'-------"-=---' 
Enroll Sch • 22 • Doherty Status: ~ 
Gender· !VI DOB: ICj•••iJIBilingual Education: 
Grade --10 Homeroom I Special Education: S. 
Student and Evaluation Results 
is a ninth grade student at Doherty Memorial High School. He is in the ETA Program. He is currently 
receiving Learning Disabilities support for written expression and academic support. bis compliant student who 
He regularly attends his scheduled sessions in the LD classroom. He began the school year in all 
He became very overwhelmed by the demands of these classes and has since been rescheduled into 
He has shown improvement but still has difficulty keeping himself 
recent MAP scores (Sept.,2008) show an average score of 234 in math and a low score of 216 in 
most recent MCAS score in math was a N Arts score was a nrn,1'il'iont 
[KJ English Language Arts [KJ Mathematics [!J History and Social Sciences [!J Science and Technology 
r--------------------------------------------------------,Other Curriculum Areas Specify: L-______________________________________________________--' 
What type(s) of accommodation, If any, is necessary for the student to make effective progress? 
-Extended time for lengthy assignments - Use of dictionary/spell checker 
-Close proximity to teacher and board - Use of daily agenda 
- Clear concise directions - Allow him to use a quiet place to work 
- Use of graphic organizer - Small group setting 
- Shortened assignments as necessary - Directions read and rephrased 
Check the necessary Instructional modlficatlon(s) and describe how such modificatlon(s) will be made. 

[Xl Content: 

[Xl MethodoloQVlDelivery of Instruction 
[Xl Performance Criteria: t------=---'--'----as-s-es-s-m~e<-n-'t;'-!st-u-d-e-nt-g-r-ad-e-d-a-t-h-is-a-b-ilrt-y-I-ev-e-I,-n-o-t-co-m-p-a-re-d-t-o-s-a-m-e---i 

What type(s) of accommodation, if any, is necessary for the student to make effective progress? 
N/A 
• Check the necessary instructional modlficatlon{s) and describe how such modification(s) will be made. 
~ Content: N/A 
X Methodology/Delivery of Instruction N/A 
l1L Performance Criteria: N/A 
lUatlL"'U Eauc:ation 
Student 10: 
Last Name: 
First Name: 
Middle '--------------------1 ~--------------------~ 
IEP Dates from 5123/09 To I 5122110 Page 10f1 
MeetDate: 4/9/09 
Enroll Soh i 22 IDoherty U••I!J Status: WGender M DOB: I IBilingual Education: 
Grade 10 Homeroom I I Special Education: S 
Student and Evaluation Results Su 
"_I~ a ninth grader at Doherty High School. He has passed all classes for the first half of the year. in all 
usion classes and reports faithfully to the LD classroom twice a week. ~as been independent in many areas 
year. When he requires assistance it is to finish writing assignments. Sometimes benefits from clarification 
in math class. 
D English Language Arts D Mathematics D History and Social Sciences D Science and Technology 

D Other Curriculum Areas Specify: 
LI__________________________________________________________--' 
What type(s) of accommodation, if any, is necessary for the student to make effective progress? 
Preferential seating, reduction of distractions 
preteach vocabulary 
clarification of directions, break down of tasks, step-by-step, modeling, multi-sensory 
use of graphic organizers 
organizationsl tools - notebook, subject folders, highlight key words/information 
access to computer for writing 
calculator 
Check the necessary instructional modification(s) and describe how such modificatlon(s) will be made. 
[KJ Content: 

[KJ Methodology/Delivery of Instruction 

[KJ Performance Criteria: 
content in all subject areas to be a instructiaonal level and structured approaches to 
facilitate comprehension of reading material 
delivery of services in structured inclu!\ion setting with minimal distractions and a 
structured sequential approach with many opportunities for repetitIon of concepts. Use 
multi-sensory approaches when possible. 
progress reports, report cards 
frequent check-ins, monitor progress with agenda/notebooks 
What type(s) of accommodation, If any, is necessary for the student to make effective progress? 
Check the necessary Instructional modification(s) and describe how such modification(s) will be made.§Content: 
Methodology/Delivery of Instruction 
Performance Criteria: 
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Health-Related Difficulties  
 Some of my students had special needs caused by factors relating to their health. One 
student, "Mike," had several skeletal defects including many congenitally absent fingers and 
elbows and knees that frequently dislocated. As a result, Mike could not carry a heavy backpack 
and he tended to be one of the last ones done any assignment that required any amount of 
writing. Other than that, Mike was a very capable student who was always on his best behavior. 
Another student, "Katie," was deaf in one ear and had a slight delay in the other. We tried to 
keep Katie in a seat close to the front so she could hear better and on the side of the room where 
she could listen with her "good" ear. I often had to repeat things for Katie and sometimes she 
would ask a question well after we had moved on to the next topic.  
 Although I did not have any students with conditions such as visual impairment, diabetes, 
autism or epilepsy, these are relatively common and I fully expect to have students with those 
conditions at some point over the course of my teaching career. As a student teacher I learned 
that every student is different and the majority of them have some kind of extenuating 
circumstance, whether they had an IEP or not. I learned that it was important to be sensitive to 
every students individual needs and to be as accommodating as necessary while still maintaining 
the highest of standards.  
WORCESTER PUBLIC SCHOOLS STUDENT ACCOMMODATION PLAN 
(Section 504 of the Rehabilitation Acts) 
Name: ____________ 
Identification Number: _____ 
Date of Birth: Date of Meeting: __..::;9/:.....;1...::;.0/:..:0:.;::.9_____ 
School: Doherty Memorial High School.__ Plan Date: ___..::::9.:....;/1:..;:;0.:...;:/0:..;:;9_-.....;9::.:.../1..:...;0::.:.../1"'-'0=---_ 
Describe the f'r"Ir"If'CII"n/nr"r"IMllorn' 
has a congenitally absent finger on both which have undergone surgeries. Both 
elbows have dislocated in the past and he needs to avoid undue/unnecessary pressure on his 
elbows. is r. He underwent knee on 8/24/07. 
2. Describe the basis for the determination or disability (or finding of no eligibility) 
OT assessment 
Medical documentation 
Teacher consults 
Observations 
Review/Reassessment Date: 9/10/10 
Liaison/Monitor of plan (Name and Title) Ms. Christine Whalen. 504 Facilitator 
IChriStine Whalen, 504 Facilitator 
~ IIIII----------------+-------------------------~---
Principal's Signature 
SP OP PT VS AU TR X OTHER 
AFTER ENTERING INTO SAGE, SEND COpy TO JUDY THOMPSON, CHILD STUDY DEPARTMENT, 
FANNING BUILDING ROOM 21 (FAX 3178) 
REVISED 8/2004 
WORCESTER PUBLIC SCHOOLS STUDENT ACCOMMODATION PLAN 
(Section 504 of the Rehabilitation Acts) 
Name: --...J.....--_____ Identification Number: ______ 
Date of Birth: ~L-_______ Date of Meeting: _~6.!..../1:...:::5~/O:;.::::9~____ 
School: Doherty Memorial High School __ Plan Date: ___---::::.6!....!/1~5:..:=/O~9_-:~o/~1=5/~1=O__ 
1. Describe the concern/problem: 
Mild phonological delay and a mild to severe sensorinueral hearing loss in her right ear. 
Mild conductive loss in the low frequencies in her left ear. 
2. Describe the basis for the determination or disability (or finding of no eligibility) 
[-- See cumulative folder for assessments. 
4. Describe the reasonable accommodations/services that are necessary: 
1)Prefurentialseating~.~_______________________~ 
2) Visual cues. 
3) Repetition of directions 
4) Sound field F.M. amplification, if needed I 
5) Refer to Audiology Department, if needed I 
Review/Reassessment Date: June ...=2=0....:..10:::....-_______ 
Liaison/Monitor of plan (Name and Title) Christine Whalen. Facilitator 
Principal's Sig ure 
SP __OP PT VS TR OTHER 
AFTER ENTERING INTO SAGE, SEND COpy TO JUDY THOMPSON, CHILD STUDY DEPARTMENT, 
FANNING BUILDING ROOM 211 (FAX 3178) 
REVISED 8/2004 
I 
I 
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Extenuating Circumstances 
 Some students had particularly difficult situations that required particular attention. For 
instance, one of the students came back to school half way through my student teaching. He had 
been in a juvenile detention center for a few months because he assaulted his grandmother and 
she called the police to have him arrested. Although it may seem like he deserved to go to jail, he 
was forced to live with his grandmother because his parents died and his grandmother abused 
him. When he came back to school, he was quiet, seemed depressed and was extremely 
distracted. He doodled instead of paying attention, but I'm guessing that he just didn't know what 
was going on. He attended some form of school while he was in the detention center, however it 
was not enough to make up for a whole quarter of chemistry in the ETA. We did our best to 
catch him up to the rest of the class, but it was very difficult. The review packet that we gave him 
was never turned in, and we later found out that his grandmother got angry at him and threw out 
everything he owned including his clothes and all of his schoolbooks.  
 Another student missed school for several weeks after her mother committed suicide. The 
guidance counselor met with all of her teachers. She informed us that the student was the one to 
find her mother and was not mentally prepared to come back to school anytime soon. She had 
her schoolwork sent home to her and for the most part she kept up as well as anyone could have 
expected. Still, upon her return to school she constantly seemed uncomfortable, like she wasn't 
sure how to act towards her classmates, and they were generally unsure of how to handle the 
situation as well.  
 Some students simply did not have anyone to look after them. One of my students got a 
100% on an exam for the first time all year. When I passed it back she declared that she intended 
to hang it up on the refrigerator as soon as she got home, not that her parents would care or likely 
even notice, she added, but she planned to hang it up anyways. Other had parents at the other end 
of the spectrum. Some parents pushed their kids so hard that the students were so stressed about 
getting an A that they completely lost sight of actually learning the material. Other parents 
refused to let the school move their child down into a lower level class, even if it was the right 
thing both academically and socially. Still others refused to move their up. Everybody is 
different.  
Gifted Students 
 A gifted child is one with exceptional abilities or talents, approximately 3-5% of students. 
Gifted students are not covered under special education laws, meaning schools are not legally 
required to identify them or take extraordinary measures to help them "reach their full potential." 
To my knowledge, Doherty is one of the schools that does not identify these students. However, 
if gifted students make up 3-5% of all students, then it is statistically likely that 3-5 of my 97 
students would fall under this category.  
91 | P a g e  
 
 The Marland Report was delivered to the United States Congress in 1972 and it is 
generally credited as the first report on the education of gifted children. The report states that 
"Gifted and Talented children are, in fact, deprived and can suffer psychological damage and 
permanent impairment of their abilities to function well which is equal to or greater than the 
similar deprivation suffered by any other population with special needs served by the Office of 
Education." The report goes on to define six areas of consideration for identifying gifted 
children: 
1. general intellectual abilities 
2. specific academic aptitude 
3. creative or productive thinking 
4. leadership ability 
5. visual/performing arts ability 
6. psychomotor ability 
 In general, these students tend to employ better learning strategies and are able to 
organize and analyze their own thoughts thus allowing them to be more effective problem 
solvers. They are also able to call on their own thoughts and past social situations to develop 
models for what other people are probably thinking which makes them well-suited for helping 
their classmates. Gifted students are typically more motivated than the "typical" student. In 
addition, they are typically able to process information quickly and more effectively which 
allows them to readily transfer that which they already know to new situations and problems. 
The speed at which these students can understand new material presents certain challenges when 
they are mixed in with students who may take significantly longer to process new information 
and understand new concepts.  
 Several of my students, particularly in my honors level period one class, were 
exceptionally bright. Just as students would lose focus because they didn't understand, some of 
these students would stop paying attention because they understood the material so quickly. I 
noticed that some of my students who always seemed to "get it" faster than the others usually 
understood it to such an extent that they had questions the other students would typically never 
have thought of. However, many of them were too self-conscious to ask these questions, maybe 
because they didn't want to ask a question that their classmates would think was stupid or make 
them seem too "brainy." Still, I tried to make sure that they knew that their exceptional ability to 
learn was a good thing by asking them questions to make them think about things even more in 
depth. I also relied on them a lot in class, especially if I was having trouble explaining things to 
someone. I would ask one of the students who understood the concept to explain it in a way they 
thought would get through to their classmate. Although I couldn't require extra work of the more 
talented students, I did make it clear that I expected a reasonable amount more from them. I tried 
to give them ways to go above and beyond, and most of them still found ways to exceed my 
expectations. They forced me to discover how to develop lesson plans that challenged everyone 
in an appropriate capacity, a lesson that was invaluable to me.  
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Classroom Management 
 One of the most important things I learned while student teaching was how to manage a 
classroom, although I'm not sure that the learning process on this particular topic ever really 
ends. Two of the most important things I learned were (1) the students will always find a way to 
behave in an unexpected way, and (2) all behavior has some kind of motivation or cause. 
Although many of the classroom policies were established by Mrs. Butcher before I got there, 
she was significantly more tolerant of certain issues than I was, particularly side conversations 
and disruptive behavior. I did not want to deviate too far from what the students were used to, 
however I did want to establish my own style of classroom management. 
 Admittedly, I was nervous stepping into a classroom for the first time. As a twenty year 
old college student, I was not much older than some of my students. I knew that the first few 
days would have a huge effect on the relationship I was going to have with my students, and I 
probably overcompensated by being too strict at first. Eventually I figured out that I needed to be 
more flexible and welcoming in the classroom. By the end of the year, I could read my class well 
enough to know when they have had enough and were no longer going to be productive. 
Similarly, they knew me well enough to infer when we needed to buckle down. I also found it 
helpful to take a genuine interest in their lives. Simply by taking a few minutes before class to 
ask how their baseball game went or if they watched the Celtics game last night seemed to make 
a huge difference. It got their attention, showed them that I was interested in what they had to say 
and most of the time that was enough to get them to respect what I had to say and what I was 
trying to teach them. While I thought that my age was originally going to work against me, it 
actually ended up being one of my greatest assets, because they could see that I was a normal 
person and that I actually used what I was teaching them.  
 Although we did fall into a routine, I also worked hard at keeping them guessing. Some 
days I would ask for volunteers to do problems up at the board, other days I would call on 
students at will to make sure that everyone came prepared. Some lessons were exceptionally fun 
and I was more laid back, and others were more dry so I was less tolerant in an effort to get them 
through the material. Still, there were many issues about which I had very clear, very high 
expectations. As a laboratory classroom, it was important issues concerning safety were 
nonnegotiable and the students were made very aware of that. Similarly, I had a zero tolerance 
policy in regards to disrespecting myself or other students. Verbal insults occasionally caused 
significant problems but they were dealt with quickly and consistently. However, some 
inappropriate comments, particularly those directed towards me, were sometimes made out of 
frustration. I noticed that students were more hostile, and understandably so, if they had 
forgotten to study for a test I just passed back and so they failed. I tried to be a bit more lenient in 
those situations once I recognized the cause of the behavior.  
 At some point I seemed to realize that I needed to pick my battles, as they say. I figured 
out what disciplinary issues needed attention, and which consequences were appropriate for 
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which actions. For example, simply talking to a classmate at an inappropriate time could 
typically be solved by me dropping the students name in the middle of a sentence or asking them 
a question they were not expecting. Students usually don't like to be randomly called on when 
they haven't been paying attention and thus don't know the answer, and so they eventually 
avoided being caught talking. However, if a student was endangering himself or herself or any 
other person in the classroom then that required far more serious consequences, such as being 
sent to the office. Luckily, my students were (usually) old enough to know the basic rules of 
conduct (raise your hand, wait your turn, ask for a pass to go to the bathroom) and I treated them 
like adults as often as possible.  
 More often than not, class went smoothly and we were able to focus on the material we 
needed to cover rather how they should or should not behave. This also allowed me to focus on 
maintaining the momentum of the class, an element of teaching that was far more important than 
I had ever considered. In addition, I tried to make the classroom feel as safe as possible since 
many of them did not have a safe place to go home to. I also tried to be open with them, and I 
encouraged them to be open with me. They knew that I would not get offended if they told me a 
lesson was boring, and eventually they didn't take it so personally when I told them if they were 
out of line. Overall, I learned to deal with the class minute by minute and to deal with 
disciplinary issues student by student while still maintaining a consistent and fair classroom that 
was pleasant for everybody.  
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Chapter 5: Assessment 
 Before I started teaching, I used to think that "assessments" were only tests and quizzes 
given at the end of a unit to see how much was learned. However, I quickly figured out that 
assessment is a necessary, continuous process that needs to occur every day. Not only did it let 
me know how much the students had learned at the end of the unit, but certain types of 
assessments were necessary in order to see how they were doing throughout the unit. In addition 
to being a reflection of the students' understanding, it was also a reflection of my instruction. 
Assessments helped to elucidate any of the students' misconceptions that I was not yet aware of, 
and it let me know if I needed to go back and review. The assessments were also helpful for the 
students (although I'm not sure that they would ever admit it) because it allowed they to see their 
progress both throughout  the unit and throughout the school year.  
 Many of the assessments used were informal. We would typically start off every class 
period with a brief review of the last class. We also reviewed any homework that may have been 
assigned including worksheets or review questions for the book. I graded homework on the basis 
of participation; I would collect their homework on the day it was due and look them over as I 
checked them off in my grade book that night. It allowed me to see if a lot of people made the 
same mistake, or if someone just had a particularly poor understanding. It let me know if I 
needed to pay particular attention to someone or if I needed to spend some time the next day 
going over something again.  
 In addition to the homework, there were several other informal types of assessments that 
were even more helpful. I tried to be as engaging as possible during lectures by asking questions 
and trying to get students up to the board. Whether the students volunteered or stared at me 
blankly was a pretty good indicator of how well things were going. Even if I hadn't asked them a 
question yet, there were some students in the class who displayed their confusion or 
comprehension clearly on their faces. Each class seemed to have its own personality, and the 
general demeanor of each class ranged from frustrated to proud daily based on whether or not 
things were making sense. After a while I learned to pay attention to how the class seemed to be 
"feeling" and it was one of the best forms of assessment I could have asked for.  
 Of course there were more formal types of assessment. I liked to give the students short 
quizzes throughout the unit. This was helpful because the quizzes served as a type of progress 
report for both myself and the students. It also helped to ensure that the students were studying 
and keeping up instead of just waiting to cram before the end-of-unit test. Quizzes kept the 
students accountable for their own grades; if they did well on the quiz, they knew they were on 
the right track, but if they did poorly then it usually acted as a wakeup call telling them they need 
to work harder or get extra help. We would always go over the quizzes as a class so that they 
could figure out what they got wrong and what they need to focus on as we move forward.  
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 Other types of assessments included lab reports like those presented in Chapter 3. These 
required the students to write and summarize the learning experience. Their writing was a good 
indicator of the depth of their understanding, and it was good practice for them. Chemistry does 
not always lend itself well to writing but I think scientific writing is an important skill for them. 
The students were also required to do presentations to give them an opportunity to strengthen 
their public speaking skills and help them to be more confident in those types of situations. 
Rubrics were a helpful grading tool for me, but they were also infinitely more helpful because 
they explicitly communicated the requirements and expectations of the assignment. In addition, 
the students were also occasionally asked to assess each other, particularly if they worked in 
groups.  
 Obviously the most formal type of assessment came after each unit in the form of exams. 
For me, this was the hardest part because designing tests that actually measure what I wanted 
them to measure and actually reflect the material that we covered is an art. It was also difficult to 
decide what types of questions would best be suited for the knowledge I was trying to assess. 
After I graded the exams, I would sometimes let them go back and correct the problems they got 
wrong for partial credit back. This gave them an opportunity (and some motivation) to go back 
and figure out for themselves where they made a mistake. After that, we would go over the 
correct answers as a class. This gave me an opportunity to reteach anything that a lot of people 
missed. This was extremely important because chemistry is cumulative, anything that isn't clear 
in one chapter will come back to haunt you in the next.  
  Each chapter, I would keep statistics on the average score of each quiz and test including 
a breakdown of how many students got an A, a B, etc. and what the highest score was. When I 
passed the assessments back, I wrote this information on the board so that the students could see 
how they measured up to the other people in the class. I also made sure to praise those who did 
well or got the highest grade. In addition, the statistics were one of the factors I used to 
determine whether or not the test was fair. Regardless of how hard I tried to write a fair test 
before I gave it to them, sometimes it just wasn't right. Sometimes the test was too long or too 
short, sometimes I made one portion of the test worth too many points and sometimes I just 
focused too many questions on something that we covered only briefly. Making review sheets 
for the students helped me to focus on what was most important; by determining what the 
students needed to take away from the chapter, I also got the chance to focus on what I needed to 
test them on. Taking the test myself and making a detailed answer key were also good ways to 
help me write the best exam possible. It forced me to decide beforehand how many points I was 
going to award for each question and for each part of the open response questions where I could 
award partial credit. This also made sure that I was consistent when grading each student's paper, 
and if they had questions on why they got a certain amount of points off I could show them the 
answer key so they could see exactly how I graded it.  
 It was also helpful for the students to see their grades over the course of the school year. I 
kept very clear, color-coded records in my grade book, obviously because I was required to 
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maintain records, but also it was helpful for giving the students frequent  informal progress 
reports. If we had a few minutes at the end of class I would let the students check in with me and 
take a look at their grades. The exams were written in red and any missed assignments were 
highlighted. They could quickly tell how they were doing, and it allowed me to quickly 
determine who needed to do particularly well on the next test. I could make sure to remind 
students that needed to put in some extra effort. Although the students didn't always like it, 
assessments in all their forms were important indicators of how they were doing, as well as how I 
was doing.  
 Although the topic of assessment doesn't seem complete without a discussion of 
standardized tests, however Doherty students do not take the Chemistry MCAS. Therefore, I 
believe that the brief discussion of the MCAS testing in Chapter 1 is sufficient for the purposes 
of this paper. The MCAS influenced my lesson plans in that I tried to work in questions that 
were similar in format to the questions that the students would encounter on the Math and 
English MCAS. Beyond that, however, standardized testing was not a significant factor in the 
chemistry curriculum and I do not feel the need to address it any further. The rest of this chapter 
provides examples of all forms of assessments used throughout my student teaching, including 
review questions, quizzes, presentation rubrics, and exams.  
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Daily Assessment  
 The following is a representative sample of the types of review questions I would assign 
the students for homework. These are from Chapter 10 in their textbook, and I chose to assign 
them because they required some writing and they seemed to address the most fundamental 
concepts of the section. (The chapter was on the kinetic-molecular theory and focused on using 
the ideas presented in that theory to explain the characteristics of each state of matter). The 
students would pass in their homework and I could read their answers as I checked them off. The 
review questions not only provided an opportunity for the students to revisit what they learned 
that day, but they were a good indicator of how well they understood. They were an essential 
form of assessment that I used almost daily.  
 
Section Review: Chapter 10.2 (page 336, numbers 1-6)  
1. Describe the liquid state according to the kinetic-molecular theory.  
Liquid particles are held close together by intermolecular forces, but they are in 
constant motion because of their kinetic energy.  
2. List the properties of liquids.  
Liquids have definite volume, take the shape of their container, can flow, have 
relatively high density, are relatively incompressible, can diffuse and have surface 
tension.  
3. How does the kinetic-molecular theory explain the following properties of liquids: (a) 
relatively high density, (b) ability to diffuse, and (c) ability to evaporate.  
(a) Intermolecular forces hold the particles close together, (b) liquid particles are 
in constant motion, and (c) some particles have enough kinetic energy to escape 
into the gas state.  
4. Explain why liquids in a test tube form a meniscus.  
If the liquid is attracted to the glass, it is pulled upward into the test tube creating 
a concave surface. This effect is called capillary action, and the surface is called 
a meniscus. (If the liquid is not attracted to the glass, it is pushed downward in 
the test tube, and the surface becomes convex).  
5. Compare vaporization and evaporation. 
Vaporization is any change to the gas state. Evaporation is a type of vaporization 
in which particles from the surface of a non-boiling liquid escape into the gas 
state.  
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6. CRITICAL THINKING: The evaporation of liquid water from the surface of Earth is 
an imporant step in the water cycle. Ho do water molecules obtain enough kinetic energy 
to escape into the gas state?  
Water molecules absorb energy from the sun. When enough energy is absorbed 
the water molecules can leave the liquid to become gas molecules.  
 
Presentations and Rubrics 
 I have included two sample rubrics used for oral presentations. The first one was for the 
chemistry classes. I split the class up into groups and assigned each group a portion of the 
textbook to read, outline and then prepare a presentation on. They were responsible for coming 
up with materials to accompany their presentations including notes to put on the board, diagrams 
and pictures to show or a handout that I photocopied for them before their presentation. The 
students were given the rubric ahead of time so they knew exactly what was expected of them 
and how they were going to be graded. The second rubric was for the practical engineering 
students. Again, the students were given the rubric ahead of time, and they were responsible for 
grading the presentations of their peers as well.  
  

Oral Presentation Rubric: Practical Engineering Senior 
Presentation 
Teacher Name: M .... Butcher 
Student Name: 
1 
Does not seem to 
4 2CATEGORY 3 
Shows a goodShows a full Shows a goodContent 
understand the topicunderstanding of understanding of the understanding of the 
very well.parts of the topic. topic. topic. 
Student does not The student isStudent is Student seemsPreparedness 
seem at all prepared somewhat prepared, completely prepared pretty prepared but 
to present.but it is dear thatand has obviously might have needed a 
rehearsed. couple mora rehearsal was 
lacking.rehearsals. 
Stays on topiC all Stays on topic some It was hard to tell Stays on topic most Stays on Topic 
what the topic was. (100%) of the time. (99-90%) of the time. (890/0-75%) ofthe 
time. 
t 
Posture and Eye 
Contact 
Stands up straight. 
looks relaxed and 
confident 
Stands up straight 
and establishes eye 
contact with 
Sometimes stands 
up strdight and 
establishes eye 
Slouches and/or 
does not look at 
people during the 
EstabliShes eye everyone in the contact presentation. 
contact with room during the 
everyone in the presentation. 
room during the 
presentation. , 
Speaks Clearly Speaks clearly and 
distinctly all (100­
Speaks dearly and 
distinctly all (100­
Speaks dearly and 
distinctly most ( 94­
Often mumbles or 
can not be 
95%) the time, and 95%) the time, but 85%) of the time. understood OR 
mispronounces no mispronounces one Mispronounces no mispronounces more 
words. word. more than one word. than one word. 
Listens intently. listens intently but Sometimes does not Somelimes does not 
Does not make 
listens to Other 
has one distracting appear to be appear to bePresentations distracting noises or noise or movement. listening but is not listening and has 
movements. distracting. distracting noises or 
movements. 
Fills out peer Fills out almost all of Fills out most of the Fills out most of the 
evaluation 
Evaluates Peers 
the peer evaluation peer evaluation and peer evaluation but 
completely and and always \:lives always Qives scores scorin\:l appears to 
always gives scores scores based on the based on the be biased. 
based on the presentation rather presentation rather 
presentation rather than other factors than other factors 
than other factors (e.g., person is a (e.g., person is a 
(e.g., person is a close friend). close friend). 
dose friend). 
Date Created: May 16. 2010 07:08 pm (UTe) 
Copyright C 2000-2007 Advanced Learning Technologies in EdUcation Consortia AL TEe 
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Quizzes 
 The following are a few examples of quizzes that the students took mid-unit. The first 
example is actually one of the first quizzes I wrote, and it was not a very good one. The final 
question was split up into three parts and I decided to make the third part of the question worth a 
significant part of the quiz since it involved the most work and was, in my opinion, the most 
important part. The quiz ended up being too long so most students never got to the last part 
which was worth the most points. Most people either failed or nearly failed, not because they 
didn't understand but because the test I wrote was unfair and ineffective.  
 After that I got a lot better and figured out how to write effective quizzes. The second 
example was part of Chapter 10 on states of matter. I felt that the fill in the blank format was a 
good way to determine how well they could match the properties of matter to the state that it 
described. It ended up being a very good gauge of how much they knew and it was a good 
indicator for the students to see what they still needed to study.  
 The following pages are the answer keys for these assessments which show the 
breakdown of how many points were awarded for each question.   
QUIZ: Stoichiometry (9.1-9.2) 
Directions: Read each problem carefully, and show all work required to arrive at the answer. 
Answers without work will not receive full credit. Be sure to write the correct units with each 
answer. 
1. Silicon dioxide (quartz) is usually quite unreactive but reacts readily with hydrogen 
fluoride according to the following equation: 

Si02(s) + 4HF (g) II> SiF4 (g) + 2HzO (I) 

a. How many moles of water are produced from 10 moles of hydrogen fluoride? (2.D q 0'\'1\",,~) 
\ () mo \ \\~ (~'('flQ\ \-\1-.0 '\ ~ S ffi()\ \\2-D 

L\ 'Mo\ \-\F ) 

b. How many moles ofSi02 are needed to produce 7 moles of SiF4? <':2..0 ~O\""&) 
2. Methanol, CH30H, is the simplest of the alcohols. It is synthesized by the reaction of 
hydrogen and carbon monoxide. 

CO (g) + 2H2 (g)---+ CH30H 

a. What is the molar mass of carbon monoxide (CO)? l\ 0 \>c' \V\\'S) 

C -4- \2.. .0\ ~1«10 \ el.,) 

o ~ \'5 .99 ~\VY\o\ l'2.J ~3 ~l)\V\\S --\0'( \.A..Y\\'S) 
2~\ 00 ~ \ \('('\0\ c.,;,) 
b. What is the molar mass of methanol? <..\0 ~O\V'\"\ s) 
c.~ \2.0\ ~ 

0-.. \5·Q" ~ 

L\ 'f. \-\ --l',-\ (j ,OD ~') 

-3'2 .00 ~/fVlO \ 
c. How many grams of methanol are produced from 50 grams of carbon monoxide? lli.o ~\)\I(\,"~ 
(.\ \'<\0\ CD'\ -=- \ .1'\ '(Y\ 0 \ CD 
2'0 ~ CD ) 

ls f\~) (.'5 \'\~) 
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Exams 
 On the next couple pages I have included two examples of exams that the students took at 
the end of each unit. The first is from Chapter 10. You'll notice that the first section of the test is 
in the same format as the quiz I gave them for this chapter. I encouraged them to use their quiz to 
study for the exam, and so I wanted to reward those that did so. Also, the diagram on the back 
was an important part of the exam because it really tied the chapter together. It was one of the 
most important parts of the unit and we spent a lot of time working on understanding and 
applying phase diagrams. I tried to include a lot of different types of questions while at the same 
time making sure that the format of the question was appropriate for the information it was 
asking about.  
 The second exam was from Chapter 9 on stoichiometry. This chapter was far more math-
based than Chapter 10 and the exam clearly reflects that. I tried to ask questions that would guide 
students in the right direction, and I tried to choose problems that were challenging but not 
overwhelming. The short answer questions were meant to check in on the "big picture" as they 
asked about things we had discussed several times. Also, as discussed in Chapter 3 of this paper, 
the different level classes were given different exams. The exams covered the same material and 
were meant to present the same level of challenge to each class, however they way I asked the 
questions was different. Although I tried to ask some leading questions on the exam shown in 
this chapter, the questions on the exam that I presented earlier in the paper were broken down 
step by step. The questions on each test had to be appropriate not only for the material but also 
for the students.  
  


Chapter 9 Exam 
Match the vocabulary term with the correct definition. (5 pts. each) 
1. 	 b reaction stoichiometry B. The conversion factor that relates the 
amount in moles of any two substances in a 
2. ~ theoretical yield chemical reaction. It is derived from the 
chemical equation. 
3. ~ percent yield b. The branch of chemistry involving the 
mass relationships between reactants and 
4. ~ actual yield 	 products in a chemical reaction. 
c. The reactant that limits the amount of 
5. ~ limiting reactant the other reactant that can combine and 
the amount of product that can form in a 
6. ~ excess reactant 	 chemical reaction. 
d. The measured amount of a product that 
7. ~ mole ratio 	 is obtained from a reaction. 
e. The reactant that is not used up entirely 
in a chemical reaction. 
f. The maximum amount of product that 
can be produced from a given amount of 
reactant. 
g. The ratio of the actual yield to the 
theoretical yield, multiplied by 100. 
Short answer (10 pts. each) 
1. Why is a balanced equation necessary to solve any stoichiometry problem? 
\Yu. Co-e..\\\c\..S-V\-\~ ~ ~ \:)o.\Q...V\()lo. Gu.VV\\CQ\ .t~U-Q"\\DV\ 
o...X"-L V\...llL6J- d -\O'i ---\Vu. 'Nl 0 \.;... '\D.- t\ 0 w"'" \. c'"' \S 

YU-~ssor~ --\0 SD\\fJ( ~-\O\C\.t\'D'ff\-t-"\\~ ~\o'o'J..YV\ ~ . 

2. What two pieces of data are needed to calculate the percentage yield of a reaction? 
\\Ju ~O'C-Lt\LCl\ \jv...\6 OX\d- ~ O-C'\U-O-\. ~G-\d 
----~.-~.-~- .-~....... --­
Read the question carefully and SHOW ALL OF YOUR WORK! Remember to use correct units! 
1. How many moles of glucose, 4H1206, can be produced in a photosynthesis reaction using 10 
mol of C02? (10 points) 
2. If 8 mol N2 reacts with 6 mol H2 according to the reaction below, 
N2 + 3H2 ---> 2NH3 
a. which is the limiting reactant? (15 points) 
a ((2 '(Y\o\ Nt\~) I (1W1.,Yl, 0 IfV\O \ N2.. o YV\ 0 \ N 2. -- ::::. \ lQ 
\ 0'\0\ N;l.: 
<..0 '(Y\C \ \-\ 2.. 
lJ V\'<..-V\c U) n', \\¥'f\ ,"\\ '(\~ 
rzo...c-\DY\\ 
b. what is the maximum mass (in grams) of product, NH3, that is produced? (What is the 
theoretical yield?) (10 points) 
c. if the reaction produces an actual yield of 55 g, what is the percentage yield? (10 pts) 
elCTu...cL\.. v. U-\0\ tr _ -~ _ -y:.. \0070 - oJ \,,' \d
-fu..x.c '\~i\CQ.-\ ~\.lL\ c\ -,J~0 
tJ~ j J\J\-t3 () 
N y.. \OO{i) - COO'1 10 ~\L\d C9~.\ UJ 3 \\3 
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Conclusion 
 Student teaching was an incredible experience and I can honestly say that it changed my 
life in several ways. First of all, I have never been so thankful for teachers I had growing up and 
for the resources my schools had. Second, I never thought I was going to be a teacher. Ever. 
After student teaching, though, I have so many reasons to go into education. The most persuasive 
reason? The kids.  
 I know teachers aren't supposed to pick favorites but there was one student in this class 
that stood out. He was the student in the class that arguably caused the most trouble, but he was 
also the student who had, in my eyes, the most potential. It was clear that his family situation 
was not good, and no one had ever really taken the time to show him how to study or even how 
to behave appropriately. He was constantly getting suspended, and he was failing all of his 
classes. He never passed in his homework on time and if I ever gave the students work to 
complete in class, he was one of the people I could always count on to pass in a blank sheet of 
paper or even a blank exam.  
 At the end of third quarter, he was failing miserably, and the class had one exam left to 
take for the quarter. I had prepared a worksheet for them to do in class as a review the day before 
the exam. After I passed out the worksheets, I noticed that he was sitting at his desk toying with 
a rubber band. I walked by and glanced at his paper to see that it was blank. Again.  
 I sat down in the empty seat next to him and I told him that he needed to do really well on 
the exam tomorrow in order to have a chance at passing for the quarter (and for the year) and that 
doing this worksheet would help him do well.  He just looked at me and said simply, "Ms. 
Brown, I just don't know where to start." I smiled and told him that was an easy thing to fix and 
that all he had to do was start with the first question. I asked him the question aloud and it was no 
surprise to me that he knew the answer. He wrote it down and we moved on to the next question. 
Step by step we progressed through the review as I asked him the questions and he answered. I 
told him to check his work and ask himself if his answer made sense, and if it did he moved on. 
By the time we reached the last question, he was systematically working his way through to the 
answer, without any help from me. He was visibly proud when he handed me his work at the end 
of class, and rightfully so.  
  The next day, I passed out the exam papers and watched as he again sat at his desk 
without so much as glancing at his paper. Like the day before I sat down next to him, reminding 
him that he needed to do well today, and again he looked at me and told me that he didn't know 
where to start. I asked him how he started the worksheet yesterday and he told me that we started 
at the beginning. I smiled as he said that, and I walked away and left him to his test.  
 I distinctly remember that he got an 87 on that exam.  
 I passed back the exams the following day at the end of class. I saw a smile creep onto his 
face as he realized what his grade was. From that day forward things were better; he always 
attempted the work I put in front of him, although sometimes he needed to be reminded to start 
with the first question so he didn't get overwhelmed. He even started volunteering to do 
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problems on the board, and more often than not he did them correctly. I was so proud of him, and 
secretly, I was proud of myself, too.  
 During one of my final weeks there, my most improved student stayed after class.  
 "Ms. Brown?" he said, "I was just wondering if you were getting graded on your student 
teaching thing? Like we get graded when we do things?"  
 "I am getting graded," I answered, "I'm a student just like you are."  
 "Oh," he replied, getting up to leave. "In that case, I think you should get an A. I mean, 
I'm learning lots of things in your class, and that doesn't usually happen to me."  
 I'm pretty sure that I knew right then and there that I needed to spend at least part of my 
life teaching. And if I'm going to spend my time teaching, why not do it in a place where I can 
really make a difference to kids at a school that could really use all the good teachers they can 
get, especially in a tough subject like chemistry. Teaching in Worcester, even only for a few 
months, was a mutually beneficial experience: I believe the students learned a few things from 
me, and I definitely learned a lot from the students.  
 In addition to the students, my mentor and the other teachers at school were invaluable 
sources of information. They gave me advice when I was having trouble dealing with a student 
or when I was figuring out how to write tests that weren't too long. Mrs. Butcher was extremely 
patient with me and let me have the freedom I needed to become a teacher with my own style. 
She also showed me that there are so many more things to consider that I ever could have 
imagined. Every assignment, every activity, every question on every test needed to be well 
thought out and needed to serve a well-defined purpose. Effective communication played a huge 
role in being successful and teaching required more energy than I ever could have expected. Still, 
although I never understood it when people said that teaching was rewarding, I certainly 
understand it now. I got to a point where I was proud of my students as if they were my own 
kids, and like many other teachers, I quickly fell into the habit of calling my students "my kids." 
I attracted many strange looks when someone overheard a college student talking about her 
"kids," something that I admittedly got a kick out of even though at first I was self-conscious 
about being so attached to my classes. A fellow teacher reassured me once by telling me that if 
you don't adopt your students as your own, if they don't become your kids, then you shouldn't be 
in teaching.  
 My mom always suggested that I think about becoming a teacher, which is probably why 
I never considered it. I never thought that I was cut out to for that, however after my time at 
Doherty I truly feel like I am a teacher. I was always excited to go into school every morning and 
see what my kids had in store for me that day. I felt exhilarated at the times when they finally 
understood something we had been struggling with for several days. It was challenging, 
frustrating, unpredictable and tiring but it was fun, rewarding, and all-around incredible at the 
same time. I can't say enough about how much I enjoyed it, how grateful I am for the experience 
and how excited I am to start teaching again soon.  
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Curriculum Framework 
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Pre-Kindergarten–High School Standards 
as adopted by the Board of Education in 2001 (PreK–8) and 2006 (High School) 
and 
Updated Resources 
 
 
Massachusetts Department of Education 
350 Main Street, Malden, MA 02148 
781-338-3000  www.doe.mass.edu 
 Chemistry, High School 
Learning Standards for a Full First-Year Course 
 
I .  C O N T E N T  S T A N D A R D S  
 
1. Properties of Matter 
Central Concept: Physical and chemical properties reflect the nature of the interactions between 
molecules or atoms, and can be used to classify and describe matter. 
 
1.1 Identify and explain physical properties (e.g., density, melting point, boiling point, conductivity, 
malleability) and chemical properties (e.g., the ability to form new substances). Distinguish 
between chemical and physical changes. 
1.2 Explain the difference between pure substances (elements and compounds) and mixtures. 
Differentiate between heterogeneous and homogeneous mixtures. 
1.3 Describe the three normal states of matter (solid, liquid, gas) in terms of energy, particle motion, 
and phase transitions. 
 
2. Atomic Structure and Nuclear Chemistry 
Central Concepts: Atomic models are used to explain atoms and help us understand the interaction of 
elements and compounds observed on a macroscopic scale. Nuclear chemistry deals with radioactivity, 
nuclear processes, and nuclear properties. Nuclear reactions produce tremendous amounts of energy and 
lead to the formation of elements. 
 
2.1 Recognize discoveries from Dalton (atomic theory), Thomson (the electron), Rutherford (the 
nucleus), and Bohr (planetary model of atom), and understand how each discovery leads to 
modern theory. 
2.2 Describe Rutherford’s “gold foil” experiment that led to the discovery of the nuclear atom. 
Identify the major components (protons, neutrons, and electrons) of the nuclear atom and 
explain how they interact. 
2.3 Interpret and apply the laws of conservation of mass, constant composition (definite proportions), 
and multiple proportions. 
2.4 Write the electron configurations for the first twenty elements of the periodic table. 
2.5 Identify the three main types of radioactive decay (alpha, beta, and gamma) and compare their 
properties (composition, mass, charge, and penetrating power). 
2.6 Describe the process of radioactive decay by using nuclear equations, and explain the concept of 
half-life for an isotope (for example, C-14 is a powerful tool in determining the age of objects). 
2.7 Compare and contrast nuclear fission and nuclear fusion. 
 
3. Periodicity 
Central Concepts: Repeating (periodic) patterns of physical and chemical properties occur among 
elements that define families with similar properties. The periodic table displays the repeating patterns, 
which are related to the atoms’ outermost electrons. 
 
3.1 Explain the relationship of an element’s position on the periodic table to its atomic number. 
Identify families (groups) and periods on the periodic table. 
3.2 Use the periodic table to identify the three classes of elements: metals, nonmetals, and metalloids. 
3.3 Relate the position of an element on the periodic table to its electron configuration and compare 
its reactivity to the reactivity of other elements in the table. 
3.4 Identify trends on the periodic table (ionization energy, electronegativity, and relative sizes of 
atoms and ions). 
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4. Chemical Bonding 
Central Concept: Atoms bond with each other by transferring or sharing valence electrons to form 
compounds. 
 
4.1 Explain how atoms combine to form compounds through both ionic and covalent bonding. 
Predict chemical formulas based on the number of valence electrons. 
4.2 Draw Lewis dot structures for simple molecules and ionic compounds.  
4.3 Use electronegativity to explain the difference between polar and nonpolar covalent bonds. 
4.4 Use valence-shell electron-pair repulsion theory (VSEPR) to predict the molecular geometry 
(linear, trigonal planar, and tetrahedral) of simple molecules.  
4.5 Identify how hydrogen bonding in water affects a variety of physical, chemical, and biological 
phenomena (e.g., surface tension, capillary action, density, boiling point). 
4.6 Name and write the chemical formulas for simple ionic and molecular compounds, including 
those that contain the polyatomic ions: ammonium, carbonate, hydroxide, nitrate, phosphate, 
and sulfate. 
 
5. Chemical Reactions and Stoichiometry 
Central Concepts: In a chemical reaction, one or more reactants are transformed into one or more new 
products. Chemical equations represent the reaction and must be balanced. The conservation of atoms in a 
chemical reaction leads to the ability to calculate the amount of products formed and reactants used 
(stoichiometry). 
 
5.1 Balance chemical equations by applying the laws of conservation of mass and constant 
composition (definite proportions). 
5.2 Classify chemical reactions as synthesis (combination), decomposition, single displacement 
(replacement), double displacement, and combustion. 
5.3 Use the mole concept to determine number of particles and molar mass for elements and 
compounds.  
5.4 Determine percent compositions, empirical formulas, and molecular formulas. 
5.5 Calculate the mass-to-mass stoichiometry for a chemical reaction. 
5.6 Calculate percent yield in a chemical reaction. 
 
6. States of Matter, Kinetic Molecular Theory, and Thermochemistry 
Central Concepts: Gas particles move independently of each other and are far apart. The behavior of gas 
particles can be modeled by the kinetic molecular theory. In liquids and solids, unlike gases, particles are 
close to each other. The driving forces of chemical reactions are energy and entropy. The reorganization 
of atoms in chemical reactions results in the release or absorption of heat energy. 
 
6.1 Using the kinetic molecular theory, explain the behavior of gases and the relationship between 
pressure and volume (Boyle’s law), volume and temperature (Charles’s law), pressure and 
temperature (Gay-Lussac’s law), and the number of particles in a gas sample (Avogadro’s 
hypothesis). Use the combined gas law to determine changes in pressure, volume, and 
temperature. 
6.2 Perform calculations using the ideal gas law. Understand the molar volume at 273 K and 1 
atmosphere (STP). 
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6. States of Matter, Kinetic Molecular Theory, and Thermochemistry (cont.) 
6.3 Using the kinetic molecular theory, describe and contrast the properties of gases, liquids, and 
solids. Explain, at the molecular level, the behavior of matter as it undergoes phase transitions. 
6.4 Describe the law of conservation of energy. Explain the difference between an endothermic 
process and an exothermic process. 
6.5 Recognize that there is a natural tendency for systems to move in a direction of disorder or 
randomness (entropy). 
 
7. Solutions, Rates of Reaction, and Equilibrium 
Central Concepts: Solids, liquids, and gases dissolve to form solutions. Rates of reaction and chemical 
equilibrium are dynamic processes that are significant in many systems (e.g., biological, ecological, 
geological). 
 
7.1 Describe the process by which solutes dissolve in solvents. 
7.2 Calculate concentration in terms of molarity. Use molarity to perform solution dilution and 
solution stoichiometry. 
7.3 Identify and explain the factors that affect the rate of dissolving (e.g., temperature, concentration, 
surface area, pressure, mixing). 
7.4 Compare and contrast qualitatively the properties of solutions and pure solvents (colligative 
properties such as boiling point and freezing point). 
7.5 Identify the factors that affect the rate of a chemical reaction (temperature, mixing, concentration, 
particle size, surface area, catalyst). 
7.6 Predict the shift in equilibrium when a system is subjected to a stress (LeChatelier’s principle) 
and identify the factors that can cause a shift in equilibrium (concentration, pressure, volume, 
temperature). 
 
8. Acids and Bases and Oxidation-Reduction Reactions 
Central Concepts: Acids and bases are important in numerous chemical processes that occur around us, 
from industrial procedures to biological ones, from the laboratory to the environment. Oxidation-
reduction reactions occur when one substance transfers electrons to another substance, and constitute a 
major class of chemical reactions. 
 
8.1 Define the Arrhenius theory of acids and bases in terms of the presence of hydronium and 
hydroxide ions in water and the Bronsted-Lowry theory of acids and bases in terms of proton 
donors and acceptors. 
8.2 Relate hydrogen ion concentrations to the pH scale and to acidic, basic, and neutral solutions. 
Compare and contrast the strengths of various common acids and bases (e.g., vinegar, baking 
soda, soap, citrus juice). 
8.3 Explain how a buffer works. 
8.4 Describe oxidation and reduction reactions and give some everyday examples, such as fuel 
burning and corrosion. Assign oxidation numbers in a reaction. 
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I I .  S C I E N T I F I C  I N Q U I R Y  S K I L L S  S T A N D A R D S  
 
Scientific literacy can be achieved as students inquire about chemical phenomena. The curriculum should 
include substantial hands-on laboratory and field experiences, as appropriate, for students to develop and 
use scientific skills in chemistry, along with the inquiry skills listed below. 
 
SIS1. Make observations, raise questions, and formulate hypotheses. 
 
 Observe the world from a scientific perspective. 
 Pose questions and form hypotheses based on personal observations, scientific articles, 
experiments, and knowledge. 
 Read, interpret, and examine the credibility and validity of scientific claims in different sources of 
information, such as scientific articles, advertisements, or media stories. 
 
SIS2. Design and conduct scientific investigations. 
 
 Articulate and explain the major concepts being investigated and the purpose of an investigation. 
 Select required materials, equipment, and conditions for conducting an experiment. 
 Identify independent and dependent variables. 
 Write procedures that are clear and replicable. 
 Employ appropriate methods for accurately and consistently 
o making observations 
o making and recording measurements at appropriate levels of precision 
o collecting data or evidence in an organized way 
 Properly use instruments, equipment, and materials (e.g., scales, probeware, meter sticks, 
microscopes, computers) including set-up, calibration (if required), technique, maintenance, and 
storage. 
 Follow safety guidelines.  
 
SIS3. Analyze and interpret results of scientific investigations. 
 
 Present relationships between and among variables in appropriate forms. 
o Represent data and relationships between and among variables in charts and graphs. 
o Use appropriate technology (e.g., graphing software) and other tools. 
 Use mathematical operations to analyze and interpret data results.  
 Assess the reliability of data and identify reasons for inconsistent results, such as sources of error 
or uncontrolled conditions. 
 Use results of an experiment to develop a conclusion to an investigation that addresses the initial 
questions and supports or refutes the stated hypothesis. 
 State questions raised by an experiment that may require further investigation. 
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SIS4. Communicate and apply the results of scientific investigations. 
 
 Develop descriptions of and explanations for scientific concepts that were a focus of one or more 
investigations. 
 Review information, explain statistical analysis, and summarize data collected and analyzed as 
the result of an investigation. 
 Explain diagrams and charts that represent relationships of variables. 
 Construct a reasoned argument and respond appropriately to critical comments and questions. 
 Use language and vocabulary appropriately, speak clearly and logically, and use appropriate 
technology (e.g., presentation software) and other tools to present findings. 
 Use and refine scientific models that simulate physical processes or phenomena. 
 
 
I I I .  M A T H E M A T I C A L  S K I L L S  
 
Students are expected to know the content of the Massachusetts Mathematics Curriculum Framework, 
through grade 8. Below are some specific skills from the Mathematics Framework that students in this 
course should have the opportunity to apply: 
 
 Construct and use tables and graphs to interpret data sets. 
 Solve simple algebraic expressions. 
 Perform basic statistical procedures to analyze the center and spread of data. 
 Measure with accuracy and precision (e.g., length, volume, mass, temperature, time) 
 Convert within a unit (e.g., centimeters to meters). 
 Use common prefixes such as milli-, centi-, and kilo-. 
 Use scientific notation, where appropriate. 
 Use ratio and proportion to solve problems. 
 
The following skills are not detailed in the Mathematics Framework, but are necessary for a solid 
understanding in this course: 
 
 Determine the correct number of significant figures. 
 Determine percent error from experimental and accepted values. 
 Use appropriate metric/standard international (SI) units of measurement for mass (g); length 
(cm); and time (s). 
 Use the Celsius and Kelvin scales. 
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Worcester Public Schools 
High School Curriculum  
 
Course Syllabus – Part I 
 
Course Title: Chemistry I________________________________________________ 
 
Course Description: 
This course provides students with knowledge and understanding of the properties of matter 
and how these properties enable science to organize these elements on the periodic table. 
Students will develop understandings of the structure and function of the atom,  
and its chemical reactions, including the involvement of energy and sub-atomic particles to 
better understand the nature of chemical changes. By learning about various chemical 
reactions such as oxidation reduction, combustion, and decomposition, students learn about 
the chemical reactions that take place around us everyday. In addition students will develop 
deeper understanding of acids and bases, rates of reaction and factors that influence those 
rates. From the calculating of stoichiometry problems and molar concentrations, students will 
develop understanding of proportionality and strengthen their mathematical skills.  
 
 
Course Objectives: 
Students will: 
 Understand the properties of matter. 
 Explain nuclear chemistry. 
 Recognize repeating patterns of physical and chemical properties among elements. 
 Explain the chemical bonding process. 
 Explain chemical reactions and employ the use of stoichiometry. 
 Develop an understanding of thermochemistru 
 Explain solutions, rates of reaction and equilibrium. 
 Demonstrate knowledge of acids, bases, and oxidation reduction. 
  
 
Essential Questions: 
1. How can a limited number of elements combine to develop the diversity of materials 
that make up our environment? 
2. What do chemical interactions take place to form both inorganic and organic chemical 
systems? 
3. In what ways is chemistry a factor in everyday life and the environment?  
 
 
Texts: 
 
Holt ,Rinehart ,and Winston; Modern Chemistry; 2006 
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District-Wide Reading Skills Across the Curriculum: 
 Preview (survey) – note major elements such as organization, vocabulary, summary and 
graphics. 
 Ask Questions - question the text, the author and self.  
 Activate Prior Knowledge (schema) – use what is already known to enhance understanding 
of what is new in the text. 
 Make Connections - link text to self, text to world and text to text. 
 Visualize - use sensory images to create a mental picture of the scene, story, situation, or 
process and involve oneself in it. 
 Draw Inferences - go beyond the literal information in the text including predicting, 
figurative meaning and thematic understanding. 
 Distinguish Key Ideas - recognize main idea and key concepts. 
 Use Fix-Up Strategies - monitor own understanding by pausing to think, re-reading, 
considering, restating what makes sense. 
 
Contextual Vocabulary: 
properties of matter 
atomic structure 
elements  
atoms 
periodicity 
chemical bonding 
matter solutions reactions 
equilibrium 
stoichiometry 
acids  
bases 
oxidation reduction 
nuclear chemistry 
 
Recommended Grading Policy (indicate percent for each factor): 
 Classroom participation -  
 Projects/papers -  
 Homework -  
 Final test/assessment* - 10% 
 Annual Science research project (research, experiment, record, analyze data, and 
present results).This constitutes 25% term 3 grade. Each student is required to 
complete one project. 
 
*The Worcester School Committee requires that the final test/assessment be 10% of a student’s grade 
 
Prerequisite Courses: 
 
None 
 
 
Note to Teachers:  In addition to handing out the above syllabus to students, you should also hand 
out to them your expectations in the following areas: 
 Homework policy 
 Make-up policy 
 Attendance requirements 
 Any other expectations 
W
or
ce
st
er
 P
ub
lic
 S
ch
oo
ls
 
H
ig
h 
Sc
ho
ol
 C
ur
ri
cu
lu
m
  
 
C
ou
rs
e 
Sy
lla
bu
s 
– 
P
ar
t 
II
, A
ca
de
m
ic
 C
on
te
nt
 f
or
 t
he
 F
ir
st
 S
em
es
te
r 
C
he
m
is
tr
y 
I 
 
C
on
te
nt
/T
op
ic
s 
– 
 
Sk
ill
s/
U
nd
er
st
an
di
ng
s 
R
eq
ui
re
d 
P
ap
er
s/
P
ro
je
ct
s,
 
R
ea
di
ng
s,
 a
nd
 F
in
al
 
A
ss
es
sm
en
t/
T
es
t 
A
ca
de
m
ic
 S
ta
nd
ar
ds
 
(W
or
ce
st
er
 B
en
ch
m
ar
ks
 a
nd
 S
ta
te
 
F
ra
m
ew
or
ks
) 
 
 In
tr
od
uc
tio
n 
to
 c
he
m
ic
al
 
ob
se
rv
at
io
ns
. 
   S
tu
dy
 o
f 
ph
ys
ic
al
 a
nd
 c
he
m
ic
al
 
ch
an
ge
s,
 p
hy
si
ca
l a
nd
 c
he
m
ic
al
 
ch
an
ge
s,
 a
nd
 r
ec
og
ni
zi
ng
 e
le
m
en
ts
 
an
d 
co
m
po
un
ds
.  
 S
ci
en
tif
ic
 in
ve
st
ig
at
io
ns
 to
 d
ev
el
op
 
un
de
rs
ta
nd
in
gs
 o
f 
ch
em
ic
al
 
in
te
ra
ct
io
ns
 w
ill
 b
e 
co
nd
uc
te
d.
  
    D
em
on
st
ra
te
 a
nd
 u
nd
er
st
an
di
ng
 o
f 
th
e 
ev
ol
ut
io
n 
of
 a
to
m
ic
 th
eo
ry
.  
     
  R
ec
or
d 
ac
cu
ra
te
ly
 a
nd
 u
se
 p
re
ci
si
on
 
in
 th
ei
r 
m
ea
su
re
m
en
t. 
(c
on
ve
rs
io
ns
, 
si
gn
if
ic
an
t d
ig
it
s 
an
d 
sc
ie
nt
if
ic
 
no
ta
ti
on
. 
  D
is
ti
ng
ui
sh
 b
et
w
ee
n 
co
m
po
un
ds
 
an
d 
ph
ys
ic
al
 a
nd
 c
he
m
ic
al
 c
ha
ng
es
. 
   D
em
on
st
ra
te
 th
e 
ab
ili
ty
 to
 d
es
ig
n,
 
co
nd
uc
t, 
an
d 
an
al
yz
e,
 in
te
rp
re
t, 
an
d 
co
m
m
un
ic
at
e 
re
su
lts
 o
f 
sc
ie
nt
if
ic
 
in
ve
st
ig
at
io
ns
.  
   D
es
cr
ib
e 
th
e 
at
om
ic
 m
od
el
s 
of
 
D
al
to
n,
 T
ho
m
ps
on
, R
ut
he
rf
or
d 
an
d 
B
oh
r.
 
    
SA
M
P
L
E
 A
SS
IG
N
M
E
N
T
S:
 
L
ab
or
at
or
y 
ex
pe
ri
en
ce
s 
an
d 
qu
an
tif
ic
at
io
n 
re
po
rt
in
g.
 
   L
ab
or
at
or
y 
ex
pe
ri
en
ce
s 
an
d 
re
po
rt
in
g.
 D
ia
gr
am
m
in
g 
an
d 
m
od
el
in
g 
of
 e
le
m
en
ts
 a
nd
 
co
m
po
un
ds
. 
 D
es
ig
n,
 c
on
du
ct
, a
nd
 d
em
on
st
ra
te
 
un
de
rs
ta
nd
in
g 
of
 a
 c
he
m
ic
al
 
pr
in
ci
pl
e.
   
 
     C
on
st
ru
ct
 a
 m
od
el
 o
f 
an
 a
to
m
 
at
tr
ib
ut
ed
 to
 a
 r
ec
og
ni
ze
d 
th
eo
ri
st
 
an
d 
ex
pl
ai
n 
it
s 
st
ru
ct
ur
e.
 
    
SK
IL
L
S 
O
F
 I
N
Q
U
IR
Y
 
S
IS
1 
O
bs
er
va
tio
n,
 Q
ue
st
io
n,
 
F
or
m
ul
at
e 
H
yp
ot
he
si
s.
 
S
SI
S
2 
D
es
ig
n 
an
d 
co
nd
uc
t s
ci
en
tif
ic
 
in
ve
st
ig
at
io
ns
. 
S
IS
3 
A
na
ly
ze
 a
nd
 in
te
rp
re
t r
es
ul
ts
. 
S
IS
4 
C
om
m
un
ic
at
e 
an
d 
ap
pl
y 
re
su
lts
. (
O
M
.S
C
.C
H
.0
1-
09
) 
M
at
he
m
at
ic
s 
sk
ill
s 
(O
M
.S
C
.C
H
.6
1-
70
) 
P
ro
pe
rt
ie
s 
of
 M
at
te
r 
P
hy
si
ca
l a
nd
 
ch
em
ic
al
 p
ro
pe
rt
ie
s 
re
fl
ec
t t
he
 
na
tu
re
 o
f 
th
e 
in
te
ra
ct
io
ns
 b
et
w
ee
n 
m
ol
ec
ul
es
 a
nd
 a
to
m
s 
an
d 
ca
n 
be
 
us
ed
 to
 c
la
ss
if
y 
an
d 
de
sc
ri
be
 m
at
te
r.
 
(C
he
m
is
tr
y1
.1
-1
.3
) 
 
(O
M
.S
C
C
H
.1
0-
14
) 
 A
to
m
ic
 S
tr
uc
tu
re
 a
nd
 N
uc
le
ar
 
C
he
m
is
tr
y 
--
  A
to
m
ic
 m
od
el
s 
ar
e 
us
ed
 to
 e
xp
la
in
 a
to
m
s 
an
d 
he
lp
 u
s 
un
de
rs
ta
nd
 th
e 
in
te
ra
ct
io
n 
of
 
el
em
en
ts
 a
nd
 m
ol
ec
ul
es
 o
n 
a 
m
ac
ro
sc
op
ic
 s
ca
le
.(
C
he
m
is
tr
y 
2.
1-
2.
7)
   
   
 (
O
M
.S
C
.C
H
.1
5-
21
) 
 D
ev
el
op
 a
n 
un
de
rs
ta
nd
in
g 
of
 
co
ns
er
va
ti
on
 o
f 
m
at
te
r 
an
d 
kn
ow
le
dg
e 
of
 th
e 
st
at
es
 o
f 
m
at
te
r 
  U
nd
er
st
an
d 
th
e 
el
ec
tr
on
 
co
nf
ig
ur
at
io
n 
of
 a
n 
at
om
  
   E
xp
la
in
 th
e 
pr
oc
es
se
s 
of
 F
is
si
on
 a
nd
 
fu
si
on
.  
   U
nd
er
 s
ta
nd
 th
e 
or
ga
ni
za
ti
on
 a
nd
 
fu
nc
ti
on
 o
f 
th
e 
pe
ri
od
ic
 ta
bl
e.
  
      D
ev
el
op
 a
n 
un
de
rs
ta
nd
in
g 
of
 th
e 
ch
em
ic
al
 b
on
di
ng
 u
si
ng
 v
al
en
ce
 
nu
m
be
rs
, L
ew
is
 s
tr
uc
tu
re
s 
an
d 
ch
em
ic
al
 f
or
m
ul
as
 to
 d
es
cr
ib
e 
co
va
le
nt
, i
on
ic
 a
nd
 p
ol
ar
 b
on
di
ng
.  
 
 E
xp
la
in
 th
e 
st
at
es
 o
f 
m
at
te
r,
 a
nd
 
de
m
on
st
ra
te
 u
nd
er
st
an
di
ng
 o
f 
th
e 
co
ns
er
va
ti
on
 o
f 
m
at
te
r.
 
  D
em
on
st
ra
te
 e
le
ct
ro
n 
th
ro
ug
h 
m
od
el
in
g 
co
nf
ig
ur
at
io
ns
 o
f 
th
e 
el
em
en
ts
 n
um
be
re
d 
1-
24
. 
  C
om
m
un
ic
at
e 
kn
ow
le
dg
e 
an
d 
un
de
rs
ta
nd
in
g 
of
 th
e 
pr
oc
es
s 
of
 
fi
ss
io
n 
an
d 
fu
si
on
. 
   D
em
on
st
ra
te
 e
le
m
en
ta
l 
re
la
tio
ns
hi
ps
, c
la
ss
es
, l
oc
at
io
n,
 
el
ec
tr
on
 c
on
fi
gu
ra
tio
n,
 r
ea
ct
iv
it
y,
 
an
d 
be
ha
vi
or
 u
si
ng
 th
e 
pe
ri
od
ic
 
ta
bl
e.
  
   D
ia
gr
am
 c
ov
al
en
t b
on
ds
 u
si
ng
 
L
ew
is
 s
tr
uc
tu
re
s 
an
d 
ex
pl
ai
n 
el
ec
tr
o-
ne
ga
ti
vi
ty
 in
 c
ov
al
en
t 
bo
nd
in
g 
us
in
g 
di
ag
ra
m
s.
 
 S
tu
de
nt
s 
w
ill
 d
em
on
st
ra
te
 th
e 
ch
an
ge
s 
of
 m
at
te
r 
st
at
es
 u
si
ng
 w
at
er
 
an
d 
us
e 
th
is
 p
ro
ce
ss
 to
 d
em
on
st
ra
te
 
m
at
te
r 
co
ns
er
va
ti
on
. 
 S
tu
de
nt
s 
w
ill
 u
se
 m
od
el
in
g 
an
d 
di
ag
ra
m
m
at
ic
 s
im
ul
at
io
ns
 to
 
de
m
on
st
ra
te
 e
le
ct
ro
n 
co
nf
ig
ur
at
io
ns
. 
 S
tu
de
nt
s 
w
ill
 d
ev
el
op
 a
 s
em
in
ar
 
pr
es
en
ta
tio
n 
of
 th
e 
im
po
rt
an
ce
 o
f 
fi
ss
io
n 
or
 f
us
io
n 
an
d 
pr
es
en
t a
nd
 
pa
rt
ic
ip
at
e 
in
 a
 s
em
in
ar
. 
 S
tu
de
nt
s 
w
ill
 s
ol
ve
 p
ro
bl
em
s 
us
in
g 
th
e 
pe
ri
od
ic
 ta
bl
e.
 
      S
tu
de
nt
 w
ill
 d
ia
gr
am
 m
ol
ec
ul
es
 
us
in
g 
L
ew
is
 s
tr
uc
tu
re
s 
an
d 
de
ve
lo
pi
ng
 m
od
el
 o
f 
co
va
le
nt
 
bo
nd
s.
 
                P
er
io
di
ci
ty
 
R
ep
ea
tin
g 
(p
er
io
di
c)
 p
at
te
rn
s 
O
f 
ph
ys
ic
al
 a
nd
 c
he
m
ic
al
 p
ro
pe
rt
ie
s 
oc
cu
r 
am
on
g 
el
em
en
ts
 th
at
 d
ef
in
e 
fa
m
il
ie
s 
w
ith
 s
im
il
ar
 p
ro
pe
rt
ie
s.
 
(C
he
m
is
tr
y 
3.
1-
3.
4)
 
(O
M
.S
C
.C
H
.2
2-
25
) 
 C
he
m
ic
al
 B
on
di
ng
 
A
to
m
s 
bo
nd
 w
it
h 
ea
ch
 o
th
er
 b
y 
tr
an
sf
er
ri
ng
 o
r 
sh
ar
in
g 
el
ec
tr
on
s.
  
(C
he
m
is
tr
y 
4.
1-
4.
6)
 
(O
M
.S
C
.C
H
.2
6-
31
) 
  
 
W
or
ce
st
er
 P
ub
lic
 S
ch
oo
ls
 
H
ig
h 
Sc
ho
ol
 C
ur
ri
cu
lu
m
  
 
C
ou
rs
e 
Sy
lla
bu
s–
 P
ar
t 
II
, A
ca
de
m
ic
 C
on
te
nt
 f
or
 t
he
 S
ec
on
d 
Se
m
es
te
r 
C
he
m
is
tr
y 
I 
 
C
on
te
nt
/T
op
ic
s 
– 
 
Sk
ill
s 
R
eq
ui
re
d 
P
ap
er
s/
P
ro
je
ct
s,
 
R
ea
di
ng
s,
 a
nd
 F
in
al
 
A
ss
es
sm
en
t/
T
es
t 
A
ca
de
m
ic
 S
ta
nd
ar
ds
 
(W
or
ce
st
er
 B
en
ch
m
ar
ks
 a
nd
 S
ta
te
 
F
ra
m
ew
or
ks
) 
 
 C
om
m
un
ic
at
e 
an
d 
de
m
on
st
ra
te
 
un
de
rs
ta
nd
in
g 
of
 v
al
en
ce
 s
he
ll 
re
pu
ls
io
n 
th
eo
ry
, h
yd
ro
ge
n 
bo
nd
in
g 
in
 w
at
er
, a
nd
 b
al
an
ci
ng
 c
he
m
ic
al
 
eq
ua
tio
ns
.  
 E
xp
la
in
 th
e 
of
 c
la
ss
if
ic
at
io
n 
of
 
ch
em
ic
al
 r
ea
ct
io
ns
.  
 D
et
er
m
in
e 
em
pi
ri
ca
l, 
el
em
en
ta
l 
fo
rm
ul
as
, c
al
cu
la
te
 m
as
s 
to
 m
as
s,
 
an
d 
de
te
rm
in
e 
yi
el
d 
in
 r
ea
ct
io
ns
.  
 U
se
 th
e 
m
ol
e 
th
eo
ry
 a
nd
 m
ol
ec
ul
ar
 
m
as
s 
to
 d
et
er
m
in
e 
el
em
en
ta
l a
nd
 
m
ol
ec
ul
ar
 p
ar
tic
le
s.
  
 E
xp
la
in
 a
nd
 c
al
cu
la
te
 th
e 
be
ha
vi
or
 
ac
co
rd
in
g 
to
 th
e 
ga
s 
la
w
s.
  
  U
se
 th
e 
ki
ne
tic
 th
eo
ry
 to
 e
xp
la
in
 th
e 
st
at
es
 o
f 
m
at
te
r 
 
  
 S
ho
w
 h
ow
 to
 a
pp
ly
 th
e 
va
le
nc
e 
re
pu
ls
io
n 
th
eo
ry
, t
he
 h
yd
ro
ge
n 
bo
nd
in
g 
of
 w
at
er
, a
nd
 th
e 
ab
ili
ty
 to
 
ba
la
nc
e 
eq
ua
ti
on
s.
  
  B
e 
ab
le
 to
 c
la
ss
if
y 
ch
em
ic
al
 
re
ac
tio
ns
. 
 U
se
 e
le
m
en
ta
l f
or
m
ul
as
, e
m
pi
ri
ca
l 
fo
rm
ul
as
, a
pp
ly
 m
as
s 
to
 m
as
s,
 a
nd
 
de
te
rm
in
e 
yi
el
d.
 
 D
em
on
st
ra
te
 th
e 
ab
ili
ty
 to
 u
se
 a
nd
 
ap
pl
y 
th
e 
m
ol
e 
th
eo
ry
 a
nd
 m
ol
ec
ul
ar
 
m
as
s 
to
 s
ol
ve
 p
ro
bl
em
s.
 
  A
pp
ly
 th
e 
ga
s 
la
w
s 
in
 s
ol
vi
ng
 
pr
ob
le
m
s.
 
  U
se
 th
e 
ki
ne
tic
 th
eo
ry
 to
 e
xp
la
in
 th
e 
st
at
es
 o
f 
m
at
te
r.
 
  
 S
tu
de
nt
s 
w
ill
 u
se
 m
od
el
in
g 
to
 
ba
la
nc
e 
eq
ua
ti
on
s 
an
d 
ap
pl
y 
th
e 
va
le
nc
e 
sh
el
l r
ep
ul
si
on
 th
eo
ry
. 
   C
la
ss
if
y 
ch
em
ic
al
 r
ea
ct
io
ns
 b
y 
de
ve
lo
pi
ng
 r
ea
ct
io
n 
ch
ar
ts
. 
 S
tu
de
nt
s 
w
ill
 a
pp
ly
 th
es
e 
pr
oc
es
se
s 
in
 la
bo
ra
to
ry
 e
xp
er
ie
nc
es
 a
nd
 c
la
ss
 
as
si
gn
m
en
ts
. 
 C
on
du
ct
 e
xp
er
im
en
ts
 a
n 
ap
pl
y 
th
e 
m
ol
e 
th
eo
ry
 a
nd
 m
ol
ec
ul
ar
 m
as
s 
to
 
pr
ed
ic
t r
es
ul
ts
. 
 D
ev
el
op
 d
ia
gr
am
s 
of
 th
e 
ga
s 
la
w
s 
an
d 
us
e 
ca
lc
ul
at
io
ns
 to
 e
xp
la
in
 th
em
. 
 D
ev
el
op
 m
od
el
s 
an
d 
su
pp
or
t w
ith
 
ki
ne
tic
 c
al
cu
la
ti
on
s 
to
 e
xp
la
in
 h
ow
 
th
e 
ki
ne
tic
 th
eo
ry
 a
pp
lie
s 
to
 th
e 
st
at
es
 o
f 
m
at
te
r.
 
 
 C
he
m
ic
al
 R
ea
ct
io
ns
 a
nd
 
S
to
ic
hi
om
et
ry
 
In
 a
 c
he
m
ic
al
 r
ea
ct
io
n,
 o
ne
 o
r 
m
or
e 
re
ac
ta
nt
s 
ar
e 
tr
an
sf
or
m
ed
 in
to
 o
ne
 o
r 
m
or
e 
ne
w
 p
ro
du
ct
s.
 C
he
m
ic
al
 
eq
ua
tio
ns
 r
ep
re
se
nt
 th
e 
re
ac
ti
on
 a
nd
 
m
us
t b
e 
ba
la
nc
ed
. T
he
 c
on
se
rv
at
io
n 
of
 a
to
m
s 
le
ad
s 
to
 th
e 
ab
ili
ty
 to
 
ca
lc
ul
at
e 
th
e 
am
ou
nt
 o
f 
pr
od
uc
t 
fo
rm
ed
 a
nd
 th
e 
re
ac
ta
nt
s 
us
ed
. 
(C
he
m
is
tr
y 
5.
1-
5.
6)
 
(O
M
.S
C
.C
H
.3
2-
37
) 
 S
ta
te
s 
of
 m
at
te
r,
 K
in
et
ic
 M
ol
ec
ul
ar
 
T
he
or
y,
 a
nd
 T
he
rm
oc
he
m
is
tr
y 
G
as
 p
ar
tic
le
s 
m
ov
e 
in
de
pe
nd
en
tly
 o
f 
ea
ch
 o
th
er
 a
nd
 a
re
 f
ar
 a
pa
rt
. T
he
ir
 
be
ha
vi
or
 c
an
 b
e 
m
od
el
ed
 b
y 
th
e 
ki
ne
tic
 m
ol
ec
ul
ar
 th
eo
ry
. 
In
 li
qu
id
s 
an
d 
so
lid
s 
pa
rt
ic
le
s 
ar
e 
cl
os
e 
to
ge
th
er
. T
he
 r
eo
rg
an
iz
at
io
n 
of
 
at
om
s 
in
 c
he
m
ic
al
 r
ea
ct
io
ns
 in
 th
e 
re
le
as
e 
or
 a
bs
or
pt
io
n 
of
 e
ne
rg
y.
 
(C
he
m
is
tr
y 
6.
1-
6.
5)
 
(O
M
.S
C
.C
H
.3
8-
42
) 
 D
es
cr
ib
e 
th
e 
la
w
 o
f 
en
er
gy
 
co
ns
er
va
ti
on
 a
nd
 s
ys
te
m
at
ic
 
m
ov
em
en
t t
ow
ar
ds
 e
nt
ro
py
.  
  In
 s
ol
ut
io
ns
 th
e 
id
en
tif
y 
so
lu
te
s 
an
d 
so
lv
en
ts
, c
al
cu
la
te
 m
or
al
it
y,
 id
en
tif
y 
di
ss
ol
vi
ng
 r
at
es
, q
ua
nt
if
y 
so
lu
tio
ns
 
an
d 
so
lv
en
ts
.  
  Id
en
ti
fy
 f
ac
to
rs
 th
at
 a
ff
ec
t c
he
m
ic
al
 
re
ac
tio
ns
 a
nd
 p
re
di
ct
 s
hi
ft
s 
in
 
ch
em
ic
al
 s
ys
te
m
s.
 
   D
ef
in
e 
th
e 
A
rr
he
ni
us
 a
nd
 B
ro
ns
te
d-
L
ow
ry
 th
eo
ri
es
 o
f 
ac
id
s 
an
d 
ba
se
s 
an
d 
ex
pl
ai
n 
th
e 
hy
dr
og
en
 io
n 
re
la
tio
ns
hi
p.
 
 D
ev
el
op
 a
n 
un
de
rs
ta
nd
in
g 
of
 r
ad
io
 
ac
tiv
e 
de
ca
y.
 
  
 U
nd
er
st
an
di
ng
 o
f 
th
e 
la
w
 o
f 
co
ns
er
va
ti
on
 o
f 
en
er
gy
 a
nd
 th
e 
m
ov
em
en
t o
f 
sy
st
em
s 
to
w
ar
ds
 
en
tr
op
y.
 
 D
es
cr
ib
e,
 id
en
tif
y 
an
d 
qu
an
tif
y 
so
lu
ti
on
s.
 
    D
es
cr
ib
e 
th
e 
fa
ct
or
s 
th
at
 a
ff
ec
t 
ch
em
ic
al
 r
ea
ct
io
ns
 a
nd
 p
re
di
ct
 
eq
ui
li
br
iu
m
 s
hi
ft
 in
 c
he
m
ic
al
 
re
ac
tio
ns
. 
  D
es
cr
ib
e 
an
d 
ex
pl
ai
n 
th
e 
A
rr
he
ni
us
 
an
d 
B
ro
ns
te
d-
L
ow
ry
 th
eo
ri
es
 o
f 
ac
id
s,
 b
as
es
, a
nd
 h
yd
ro
ge
n 
io
n 
re
la
tio
ns
hi
ps
. 
 D
em
on
st
ra
te
 a
n 
un
de
rs
ta
nd
in
g 
of
 
ra
di
oa
ct
iv
e 
de
ca
y 
us
in
g 
th
e 
C
-1
4 
pr
oc
es
s 
of
 d
at
in
g 
or
ga
ni
c 
ob
je
ct
s.
 
 S
tu
de
nt
s 
w
ill
 w
ri
te
 a
 th
re
e 
to
 f
iv
e 
pa
ge
 p
ap
er
 o
n 
th
e 
co
ns
er
va
tio
n 
of
 
en
er
gy
 in
 a
n 
in
du
st
ri
al
 s
ys
te
m
. 
  T
hr
ou
gh
 a
 s
er
ie
s 
of
 la
bo
ra
to
ry
 
ex
pe
ri
en
ce
s 
th
at
 r
eq
ui
re
 th
e 
de
ve
lo
pm
en
t o
f 
an
d 
th
e 
de
sc
ri
pt
io
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Massachusetts Department of Education 
Career/Vocational Technical Education Unit 
address 350 Main Street, Malden, MA 02148 
telephone 781-338-3910 
internet www.doe.mass.edu/cte/
email careervoctech@doe.mass.edu
August 2007 
Vocational Technical Education 
Framework 
 
Standardized Strand 5 
  
Management and Entrepreneurship 
Strand 5: Management and Entrepreneurship Knowledge and 
Skills 
 
5.A  Analyze basic business practices required to start and run a 
company/organization. 
5.A.01a Define entrepreneurship. 
5.A.02a Describe the relationship between suppliers, producers, and 
consumers. 
5.A.03a Compare and contrast types of businesses, including sole 
proprietorships, small businesses, companies, corporations, 
governmental agencies, and non-profit organizations. 
5.A.04a Describe practices that ensure quality customer service. 
5.A.05a Explain the value of competition in business/field. 
Performance Examples: 
1. Prepare a business plan for a new company in your community. 
2. Participate in a discussion with members of a local small-business incubator 
or chamber of commerce, identifying opportunities and summarizing best 
practices of new companies. 
3. Create an equipment list, with costs, of equipment required for doing specific 
tasks. 
4. Identify local zoning and environmental laws that apply to businesses in your 
industry. 
 
5.B  Manage all resources related to a business/organization. 
5.B.01a Identify a company’s/organization’s chain of command and 
organizational structure. 
5.B.02a Define and demonstrate leadership and teamwork skills. 
5.B.03a Explain ways a company or organization can market itself, including 
choosing a name, designing logos and promotional materials, 
advertising, and the importance of word-of-mouth. 
5.B.04a Identify methods to track inventory, productivity, income, expenses, 
and personnel. 
5.B.05a Explain the importance of written operating procedures and policies. 
5.B.06a Identify professional organizations and their benefits. 
5.B.07a Explain methods to effectively run a meeting. 
Performance Examples: 
1. Create a plan to keep track of tools and supplies in your classroom/shop. 
2. Work as a team to complete a project, including running and participating in 
problem-solving meetings. 
3. Contact a relevant professional organization and request information about its 
benefits, membership requirements, and costs. 
4. Clip print advertisements from local companies, identifying common themes 
and contrasting different styles. 
 
5.C  Describe methods for managing, organizing, retrieving and reporting 
financial data. 
5.C.01a Explain the role of small businesses in the economy. 
5.C.02a Extract and extrapolate data from financial documents, such as a pay-
stub, budget, tax statement, and financial report. 
Performance Examples: 
1. Create and follow a budget for an in-class project. 
2. Identify equipment in your shop/lab that are considered as capital. 
3. From a pay-stub, determine gross salary, deductions, and net pay for a 
calendar year. 
4. Create a rate card or other list of standardized costs for services provided, 
based on research of local rates and practices. 
 
.D  Apply labor and civil rights law and guidelines to business practice and 
ry. 
list methods of encouraging 
5.D.07a ntinual professional development. 
5
decisions. 
5.D.01a List federal and state mandated employee rights. 
5.D.02a Describe proper working conditions for your indust
5.D.03a Explain the role of labor organizations. 
5.D.04a Discuss the importance of diversity and 
diversity in the workplace. 
5.D.05a Describe standard forms of employment contracts applicable to your 
industry. 
5.D.06a State the current minimum wage, as well as wages for common jobs 
found within the field. 
List opportunities for co
Performance Examples: 
1. Participate in and summarize a discussion with a member of a labor 
organization. 
2. nd summarize a discussion with a member of a civil rights Participate in a
organization. 
3. While participating in a group project, write and follow job descriptions for 
each member of the team. 
4. Evaluate a shop/lab in terms of safety, ergonomics, and workflow. 
 
.E  Evaluate the effects of community relations on companies and the 
ent 
5.E.02a le that community interests play in a 
5
industry. 
5.E.01a Describe the role that the industry/organization plays in differ
communities. 
Describe the ro
company’s/organization’s decision-making process. 
Performance Example: 
1. Participate in a service project or community-centered event. 
 
.F  Apply legal requirements and ethical considerations to business practice 
d 
5.F.04a 
n energy 
5
and decisions. 
5.F.01a Identify laws that regulate businesses/organizations in your field. 
5.F.02a Define the requirements for and protections given by copyright an
trademark law. 
5.F.03a Define the impact of the Americans with Disabilities Act and other civil 
rights legislation on your business/organization, employees, and 
customers. 
Define ethical business practices for your field. 
5.F.05a Identify trade-specific practices that support clea
technologies and encourage environmental sustainability. 
 
Performance Examples: 
1. Research the ethical guidelines set forth by a professional organization 
related to your industry and participate in a debate over how to apply these 
guidelines to a variety of situations. 
2. Create a portfolio of a variety of completed contracts and their uses. 
3. Participate in and summarize a discussion with a lawyer, consumer advocate, 
or other legal professional. 
4. Create a quick reference outline listing legal topics and related resources. 
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Massachusetts School and District Profiles 
Doherty Memorial High 
2009·2010 NClB Re ort Card - Dohert Memorial Hi h 
Doherty Memorial High (03480512) 
Sally A Maloney, Principal 
Mailing Address: 299 Highland Street 
Worcester. MA01602 
Phone: (508) 799-3270 
FAX: (S08) 799-3276 
Website: l1!lp;lldoherty.worcesterschools.org 
Organization Description: 9-12 COMPREHENSIVE HIGH SCHOOL _______________---' 
Overview: 
This report card contains information required by the federal No Child left Behind Act (NClB) for our SChool and district 
including: teacher qualifications; student achievement on the Massachusetts Comprehensive Assessment System 
(MCAS); and school/district accountability. 
Enrollment and Educator Data (as of October 1, 2009) 
A highly qualified teacher is defined as a teacher holding a Massachusetts teaching license at the Preliminary. Initial. or 

Professional level AND demonstrating subject matter competency in the areas they teach. Core academic areas include 

English, reading or language arts, mathematics. science, foreign languages. civics and govemment, economics, arts, 

history, and geography. (Notes: Charter schools are not required to hire licensed teachers; self-contained classroom 

courses have been weighted to reneet the core academic courses within them.) For more information, please visit: 

!lll!lJiwwVl.doe .ma.~ulI1cibIhJll. 

High Poverty Schools are schools in the top quartile of poverty in the State. Low Poverty Schools are in the bottom 

quartile of poverty in the State. 

School District State 
! Total # ofTeachers 102.4 1.716.0 69,90B.9 
i Percentage of Teachers 
Licensed in Teaching B.2 
98.1 98.0 97.1 
Asian Assignment5.3 
Hispanic or Latino 14.8 : Total Number of Classes in 
Academic Areas 
Core i 423 6,088 280,489 
Multi-race, Non-Hispanic 2.2 
; NatiVe American 0.3 . Percentage of Core Acade
Native Hawaiian or Pacific Classes Taught by Teacher
mic 9S.3 
s 
98.8 97.3 
Islander Who are Highly Qualified 
White Percentage of Core Academic 4.7 1.2 2.7 
Gender (% Classes Taught by TeacherWho are 
s 
I 
Male ! StudentfT eacher Ratio • 13.6 to 1114.0 to 1 13.7 to 1 
Female 
IGrades Offered; I09, 10, 11, 12 
Your school's 2009 Adequate Yearly Progress (AYF) report shows that Doherty 
Memorial High School has not made AYF for the following subject area(s): 
1. English Language Arts/Subgroups 
2. Mathematics/Subgroups 
As a result of these determinations Doherty Memorial High has been identified for 
Restructuring (Year 2- Subgroups)/ELA Restructuring (Year 2- Subgroups) /Math 
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2007 Massachusetts and Nationwide NAEP Results by Student Group 
Average Scaled Scores and Percents of Students at Each Achievement Level 
NAEP, or the National Assessment of Educational Progress, is of len called the "Nation's Report Card,· It is the only measure of student 
aChievement in the United States that allows you to compare the performance of stUdents in Massachusetts with the perfomnance of students 
across the nation or in other states_ Students take the NAEP in reading and mathematics every two years_ When reviewing these results, it is 
important to keep in mind that the NAEP results are based on a small sample of students across Massachusetts, not the population of 
Massachusetts students_ For more inlormation, please visit htto~lwww,doe,massedu/mcaslnae~htmL 
The lollowing symbols are used to denote the NAEP achievement levels: A for Advanced, P+ lor Proficient and above, B+ lor Basic and above, BB 
for Below Basic, The symbol ''II'' means that the estimated number 01 students rounds to zero, 
GRADE LEVEL 4· READING 
Student Group 
Avg,Scaled 
Score % Assessed 
All Students 236 34 100 
Stud, wi Disab 213 10 
LEPIFLEP 205 
14 64 
4 70 9 
Africa n American/Black 211 19 43 8 54 17 
AsianlPacific Islander 241 58 13 6 231 24 520 
Hispanic/Latino 209 45 10 204 51 202 
White 241 13 5619 75 230 23 
me 214 4 40 26 205 50 45 
GRADE LEVEL 4 • MATHEMATICS 
Student Group Massachusetts National Public 
Avg, Scaled I '10 of Stud, at Each Perf, Level Avg, Scaled % of Stud. at Each Perf, Level 
i Score IA P+ B+; BB % Assessed Score A P+I B+ SB % Assessed 
All Students 252 1 11 58 931 7 I 100 239 5 391 81 I 19 100 
StUd, wi Disab 238 I 4 33 ~ 14 220 2 19 i 50' 40 11 P 230 I 2 24 6 217 1 131 56 44 10 merlcan/Black 232 ~ 2 26 25 7 222 1 15J 63 37 ; 17 
AslanIPaclfic islander 259 ' 21 66 951 5 6 254 16' 59; 91 9 5 
Hispanlcll..atino 231 I 2 23 77 23 11 227 1 221 69 31 21 
White 257 12 65 971 3 75 248 8 51 I 91 9 55 
Low..jncome 237 1 3 32 831 17 27 227 1 22 J 70; 30 46 
GRADE LEVEL 8 - READING I 
Student Group Massachusetts National Public 
Avg.Scaled 
Score 
I '10 of Stud, at Each Perf. Level Avg, Scaled 
IA P+ B+ BB 'Y. Assessed Score 
'Y. of StUd. at Each Perf, Level 
A p+' B+I BB "foAss.sed 
All Students 273 i 4 43 84 16 100 261 2 29 731 27 ' 100 
, StUd. wi Disab 246 1 13 55 45 13 226 # 7 34'66 9 
I..EP/FLEP 232 # 4 40 60 2 222 # 4 I 29 71 6 
African AmerlcanlBlack 253 1 17 65, 35 8 244 /I 12 54 46 17 
Asian/Pacific Islander 261 6 54 89 11 5 269 5 40 79 21 5 
HlspaniciLatlno 251 1 15 631 37 9 246 1 I 14 57 43 ' 18 
White 278 5 49 89 11 76 270 31 36 63 17 58 
Low-lncome 256 1 20, 69 31 26 247 1 I 15 581 42' 40 
GRADE LEVEL 8 - MATHEMATICS 
Student Group Massachusetts I National Public 
Avg.Scaled I '10 of Stud, at Each Perf. Level I AVQ_ Scaled I % of Stud, at Each Perf. Level 
Score A I P+ B+I BB '10 Assessed Score IA P+I B+ I BB "foAss.sled 
All Students 298 I 151 51 85 15 100 280 7 31 I 70 I 30 I 100 
Stud. wi Dlsab 271 I 2 I 18 62 38 9 I 246 1 6 331 67 I 9 
LEPIFLEP 251 3 I 16 33 67 3 245 1 6 30 I 701 6 
African AmericanIBlack 254 I 1 13 . 54 46 8 259 1 11 1 47 I 53 i 17 
Asian/Pacific Islander 315 I 261 74 94 6 5 I 296 17 491 82 18 5, 
Hispanic/Latino 270 5 I 19 59 41 10 ! 264 2 15; 54 I 46 19 
While 305 J 17' 56 91 9 75 I 290 9 41 I 81 I 19 56 
Low-Income 275 4 I 25, 65 35 26 265 I 2 15155: 45 41 
http://profiles,doe.mass.edulreportcardlrc.aspx?linkid=3 7 &orgcode=03480512&fycode=200 .. , 31171:0 
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2007 Massachusetts NAEP Results 
Participation Rates for Students with Disabilities and for Limited English Proficient Students 
The NAEP program has always endeavored to assess ali students selected for testing. In all NAEP schools, accommodations are provided as 

necessary for students wiltl disabilities and/or English language learners. School staff who are familiar with Ihese students are asked a series of 

questions to help them decide whether each student should partiCipate in Itle assessment and whether the slUdent needs accommodations. 

Grade/Subject #in Sample 'k 01 Sample·· Students. 
with Disabilities 
% of Sample - Limited 
English Proficient 
% of Stud&nts Excluded 
al Sampl" 
Grade 4 Reading 4,200 14 4 6 
Grade 4 Mathematics 4,200 14 6 5 
Grade 8 Readi ng 3,600 13 2 7 
Grade 8 Mathematics 3,600 9 3 9 
http://profiles.doe.mass.eduJreportcardlrc.aspx ?linkid= 37 &orgcode=03480512&fYcode=200 ... 3117/10 
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2009 MCAS Results by Subgroup by Grade then Subject 
• NOTE: First-year LEP students are not included in performance level or CPI results. However. first-year LEP students who took the MEPA test are counted as ELA participants; 

in addition. first-year LEP students who are present for Mathematics/Science are counted as Mathematics/Science participants See 

!llli1;!/www.doe !D1!~s.edulmcasiparticip1!ti~ for details . 

• NOTE: Performance level percentages are not calculated if student group less than 10. Median student growth percentiles (SGP) are not calculated if number of stuctenlll 

included in SGP less than 20. 

Data Last Updated on October 27. 2009 
School 
% of Stud. atl CPI 
Each Perf ~ 
GRAOE LEVE.L 10· ENGLISH LANGUAGE ARTS 
District State 
SGP Inc Stud. AYP % of Stud. at 
in Incl Part Each Perf 
Stud.! AYP 
I Incl i Part 
Student Group J tI % 
Lvi i 
AI pi NI: F 
SGP Lvi 
, ·/tAPNIF 
CPI: SGP Inc Stud. 1 AYP 0/, of Stud. at CPI SGPllnC In 
SGP Lvil 
in Incl' Part Each Perf SGP 
I--:,:--I--:,/o-=-,+-A:-r-P=T"'N7T1-:F::1 : I 
AYP Subgroups ! 
Stud. w/ Disab 34 92 3124 50 24i 69.9 47.51 24 321 93 1 22' 51 26 67.1 41.0 214 , 11,369 95 4 39 381 19 76.0 39.0 9.089' 
LEP/FLEP 
Low-Income 
African 
American/Black 
Asian 
Hispanic/Latino 
Native 
American 
White 
43 98, 5' 33 42 21 66.9J N/A 19 
145 95 I 12 48 32 9 i 83.31 52.0 104 
51 98 16 57 18! 1() 87.7 
i 
67.0 
1 
37 
31 100126 55 16 3 91.1164.5 26 
75 94: 4 49 37 9 i 61.01 66.01 49 
4 J 
157 98 28 57 13 2 94.91 58.0 139 
178 96 3 21 40 35: 60.0' 56.0 81 3.227 96 3 28 45 25 65.7 53.0 1.691 i 
991 97 14 461 29 11 82.8 61.0 725 ! 19.316' 96 11 51 28 9 94.4 45.0 15.307 
248 97 17 52 24 8 65.4 68.5 172 5.947 96 12 51 28 8 64.8 51.0 4,510 
125' 100 34 52 10 3 94.2 74.0 107 3.282 99 38 44 14 4 92.6 59.0: 2.724 
539 95 9' 45: 32 14 BO.l 59.0 370 8,564' 96 9 48 31 12 81.4 45.01 6,445 
6 
- " 
181 93 19 57 20 4 89.6 46.0 163 
673 97 23 51 19 6 89.9i 57.5 550 51,126 99 33 53 11 3 94.9 50.oJ 46,055 
Other Subgroups 
Male 97 838 11164.2 60.0 610 35_72798 .5 490 30.595 
Female 7661 
Title I - 11 - -. - - - - 9 31 9 83. 
f-N:-70::;.;n:.:..".;-;Tit;::Ie.:..;..1_-+--,:,32=:1:t-9::7:-+'=7=I-77t-'::T--:~-::;::-:;f-'-::~;~~~-:;-/t-:.:.;1--:.::6-::0i3;r'-_-::9::7~t'-'1::B~~ 86.2 61 0: 1.2171 60.6791 96 =+-:5~1:'::.0+!5=3:-:.4-=:8~01 
Non-Low 176 99 613 97 25 64 91.6 61.0 492 SO,985 99 10 2 510 45,5791 
Income ~ 
: 1B: 66 21 6' 89.1161.0, 130 i 
2264 m'5~.0 127 
20 55 56.0' 257 
27 61 111 2 95.2 60.0 153, 
3126144125 62.5 NlA 15LEP 361 98 155 96 :> 16 41 41 66.3' 55.0 63 2.178i 95 1 19 48 32~4 50.0 847 
FLEP 71 - 23 96 4 57 39 0 84.8 NIA 18 1.049 97 7 46 37 9 ~8 56.0 844- - . -
-
. 
- -
1st Yr LEP* 3: - 29 100 - - - - - N/A N/A 448 98 - - - - • N/A N/A 
Migrant I -
Native I 
Hawaiian! -
Pacific Islander : 
Multi-race ­
Non­
HispanicJLatino 
All Students 
3 
- ' 
. 
. 
-
1 - - - -
- - - - -
78 92 22 64 15 9 88.5 48.0' 55 
I 
13 11.123 98 30 SO 17 4 92.0 49.0 934 
2009 3211 97 20155 201 5169.8 58.01 25711.604 97 118! 491241 9186.2161.0 1.217170.3831 981291521151 4 92.2150.0160.902 
2008 3231 96 ' 16 52 27[ 5' 87.8 NlA i NtA 1.573 96 1111461341 9182.6 NIl" NIA 71,5101 98 231511211 4 90.31 N/A N/A 
GRADE 10 - ENGLISH LANGUAGE ARTS 

Percentage of Students by Performance Level 

http://profiles.doe.mass.edu/reportcardirc.aspx?linkid=3 7 &orgcode=03480S 12&fycode=200 ... 3/17110 
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GRADE LEVEL 10 - MATHEMATICS 
CPI 
American 
White 
Multi-race ­ 3 
Non-
Hispanic/Latino 
179 
986 
245 
123, 
541 
6 
668 
District 
CPt SGP 
91 4 
96 6 11 40 43 53,6 
96 23 26 31 20 74.4 
97 22 28 28 22 72,1 
99 60 21 12 7 91.3 58,0 
94 15 26 35 22 71.2 53,0 
97 41 27 21 11 85,3' 59.0 
,56,0 
59.0 
50.0 
NIA 
NIA 
State 
Inc Stud. CPI SGP: 
in Incl 
SGP 
/I 
104 
363 
545 
601 35,651 98 47 27 18 9 87,7, 51,0 
601 34.478 98 46 28 19 7 88,6 49,0 
9.577 96 24 29 32 15 77.0 49,0 
1.202 60,552 98 50 27 16 6 89.9 50.0 
486 50.862 96 55 27 14 5 92,1 51,0 45,466 
58 2,210 95 13 19 32 37 60,3 46.0 860 
18 1.051 9B 23 2B 31 18 75.5 52.0 849 
NIA 469 95 
- -
N/A N/A 
79 93 32 32 22 15 79.1 46,0 57 
13 1.119 98 44 27 20 8 46.0 92B 
60.782 
NIA 
GRADE HI - MATHEMATICS 

Percentage of Student!> by Performance Level 

http://profi1es.doe.mass. edulreportcardlrc. aspx ?linkid=3 7 &orgcode=03480512&fycode=200 ... 3117/10 
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GRADE lEVEL 10 - SCIENCE AND TECHNOLOGY/ENGINEERING 
School District ~ State 
Stud. AY~I % of Stud. at CPI SGP Inc Stud. AYP % of Stud. at CPI SGP tud. AYP % of Stud. at CPI SGP 
Iinci Part Each Perl in Incl Part Each Perl I Incl PartI Each Perl 
LIII ' SGP LIII S LIII 
Student Group t­ "I. A P NI F # % AI pi Nil F t­ o;. AI pi Nil F 
AYP Subgroups 
Stud. w/ Olsab 32 1001 0 9159131 51.6 297 99 ~2963.9 N/A 
LEP/FLEP 28 93 4 !~oo.~ 134 96 1 3 57 39 47.81 N/A 39 54.5 NIA Low-Income 121 98 2 17 63.8 NlA NIA 893 99 2 22 58 18 63.5 NlA NIA 18,117 19 69.1 NIA 
African 47 98. 4 15 65.4 N/A NIA 217 99 2 18 66 14 62.9' NIA NIA 5,670 97 3 
1 
30,46 21 67.0, NIA 
AmerlcanlBlackl , 
Asian 29 100 7 62 21 10 83.6 NlA NIA 115 100 7 4837 9 79.1 NlA N/A 3,073 99 29141 22 7'87.0 N/A 
I Hispanicll.atino' 59' 97 2 14 61 24 57.2 N/A NIA 472 99 1 17 59 23 59.7 N/A N/A 8,168 97 3125 48 24 63.6 NIA 
Natille 2 
- -
-I - - 4 - - - - 177, 97 , 8 
1 
47 36 8180.2 NIA 
American 
White 1431 99 1349 361 3 83.4 N/A I NIA 626 99 5140146 8 76.2, NIA N/A 49,6091 99 119151 25 5 87.9 N/A 
I 
, Other Subgroups 
Male 142~ NIA 750 99 4131151114 70.1 NIA N/A' 34,645 98 18 45 28 9 ' 83.4 NIA Female 141' 71.3 NIA I NlA 697 99132855 14 67.7 NIA NIA 133,389 99 1546 31 8 82.8 N/A 
Title I 
- - -
-
- -
- 9,410 98 3 27 48 21 65.4 NIA 
Non·Tltlei 283 99 8 37 45! 101 74.6 NIA' NIA 1.447 99 4 30 53 14 69.0 NIA NIA 58,624 99 19 48 26 7 85.9 NIA 
Non-Low 162: 99 13 48 34, 5 62.6 N/A NIA 554 99 7 4244 7 77.8 NIA N/A I 49,317 99 21 50 24 5' 88.4 NIA 
Income I 
LEP 22 92 0 5 64,32 47.7 N/A N/A 113 95 , 0 3 5344 45.4 NlA N/A 1,745 94 1 11 41 47 49.0 NtA 
FlEP 8 - . - - - - 21 100 5 5 81 10 60,7 NIA NIA 1,D46 99 4 26 46 24 63.6 NIA 
1st Yr LEP" 
- - -
. 
- - -
-
. 
-
. - . 
Migrant . 
-
. 
- - - - -
1 
-
Natille 
- -
. - . 
- I 
- - -
73 94 1530 41 14 76.4 NIA 
Hawaiian! 
Pacific Islander 
Multi....ace· 
31 
-
-' . . - - I 13, 100 15 8 77 0 63.5 NIA N/A 1,064 98 19 43 30 8 
1 
82.81 NlA 
Non· IHispanicll.atino 
All Students 
2009 8 137145110174.6 NIAI NIA 1,447 99 4 301 531141 69.0 NIA NIA I 68,0341 98 I 16145 29, 9 I 83.11 N/A 
2008 3071 98 5 261 511161 68.5 NIAI NIA 1,411 97 3 20 521 251 61.3 N/A NlA 68,3581 97 1141 43 31 121 79.81 NIA 
I 
Inc 
in ' 
SGpl 
N/A' 
I NIA I 
NIAI 
N/A' 
NIA, 
N/AI 
NIA' 
NIA 
NIA 
NIA 
N/A 
NIA, 
NIA, 
I 
NIA 
NIA 
-
N/A 
NIA 
NIA 
N/A 
GRADE LEVEL 10 - SCIENCE AND TECHNOLOGY/EI 
Percentage of Students IIV Performance L 
• Note: Grade 10 Science and TechnologylEngineering results represent the highest performance lell8l attained by class of 2011 students in grades 
9 or 10 In any of the four subjects (Biology, Cllemis!Ty, Introductory Physics, and TechnologyIEngineering). In addition, only sludents enrolled in 
Massachusetts since October 2007 are included in state-level results; only students enrolled In the same district since October 2007 are included In 
district-level results; only students enrolled in the same sChOol since October 2007 are included In SChool-level results. 
http://profiles.doe.mass.edulreportcard/rc.aspx?1inkid=3 7 &orgcode=03480S12&fycode=200 ... 3/171] 0 
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ALL GRADES· ENGLISH LANGUAGE ARTS 
School District State 
Stud. AYP % of Stud. at CPt SGP inc Stud. AVP % of Stud. at CPt SGP Inc Stud. AYP % of Stud. at CPI SGPI Inc in 
Incl Pa Each Perf in Incl ! Part Each Perf in Incl Part Each Perf SGP 
Lvi 
I 
SGP Lvi SGP Lvi 
Student Gro # I % A P NIIW. # •.4, A P NI W 
• 
Stud. w/ Disab , ",,,,,,,.. ,,.:1t"'''~' 98 '~mnLEPIFLEP 5 33 42 21 66.9 NIA 2,6851 99 60.2 52 92 98 3127 Low-lncome 12 48132 9 83.3 52.0 104 7,7101 99 5 21 70.6 53.0 ,793 99 5140 ,989 
African 16 57 18 10 87.7 67.0 37 1,540' 99 8 38 37 17 74.9 59.0 40.098 99 6 41 38 15 76. 107 
American/Blae 
Asian 26 55116 3 91.1 54.5 26 899 99 15 44 33 7 83.5 66.0 687 24.556 99 26 48 20 6 89.5 60.0 18,925 
His paniclLat!no 75 94 4 49 37 9 81.0 56.0 49 4,141 99 3 30 43 25 67.0 51.0 2,746 68,042 98 5 36 40 19 72.6 46.0 49,717 
Native 4 - - - - 49 100 8 41 37 14 76.0 40.0 41 1,346 98 9 46 32 10 81.7 47.0 1.089 
American 
White I 157 98 28 57113 2 94.9 58.0 139 4,5031 99 13 46 30 12 82.3 55.0 3,380 354,294 99 119: 55 21 5 90,2 60.0 288,750 
Other Subgroups 
Male 172 97 18155 21 6 89.1 61.0 130 5,914: 99 7 36 37 21 72,8 53.0 4,080 256,002 99 12 50 28 10184,21 47.01201,735 
Female 149' 97 22154 19 4 90.6 53.0 127 5,477: 99 11 41 35 13 78.8 57.0 3,974 242,663 99 21 52 22 6188.9 53.01194,583 
Title I 
- - - - -
- 5,954: 100 6 31 43 21 69.4 51.0 3,771 133.053 99 5 39 40 16175.0 46.0, 98.091 
Non-Title I 321 97 20 55 20 5 89.8 58.0 12 47 28 12 82.5 59.0 4.283 365,612 99 20 55 20 5.90,7 51,0: 298,227 
Non-Low 176 99 27 61 11 2 95.2 60.0 16 50 25 8 86.3 59.0 
1 
2
.
625 340,672 99 21 56 19 4 91,6 52.0 277,329 
Income 
LEP 36 98 3 2644 25 62.5 NlA 46 35 57.2 51.0 314 24,006 98 1 18 46 35 57.2 48.0 13,474 
FLEP 7 
- - - - - - -
33 6 84.3 62.0 !38 12,584 99 7 44 38111 79,3 54.0 10.008 
1st Yr LEP' 
- - -
- - - -
. 
- - - - - - I ­ - -
Migrant 
- -
. 
- - - - - - - -
0 23,41' 36 56.0 NlA 12 
Native 
- - - - - - - - 1. - - . - . -
+ 
1546126 12 84,1 51.0 389 
Hawaiian! 
Pacific Islander I 
Multi-race • 3 
- - - - - - - -
258 99 7 38 36 19 76.1 58.0 155 9,766 99 16 49 27 8 65.8 60.0 7.341 
Non-
Hispanic/Latino 
All Students 
2009 I 3211 97 I201 55120J 5 J 89.8 58.01 257 
2008 I 3231 96 1161 521 271 5 I87.8 NIAI NIA 
11,395: 
11,189: 
99 i 9 I 38 361171 75.71 55.0 6,054 499,025 99 1161511251 8 86.5150.0 396,371 
98 I 61371381191 73.31 51.0 6,853 501,261 99 1141 501 271 9 85.2150.0 329,788 
ALL GRADES ENGLISH LANGUAGE ARTS 

Percentage of Students bV Performance Level 

http://profiles,doe.mass.edu/reportcardirc,aspx?linkid= 37 &orgcode=03480S12&fycode=200 ... 3/17/10 
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ALL GRADES· MATHEMATICS 
School I District State 
Stud.1 AYP % of Stud. at' CPI SGPllnc I Stud. AYP, ,/, of Stud. at CPI SGP Inc Stud. AYP % of Stud. atl CPI I SGP Inc in 
Incl, Part Each Perf i in , Incl PartI Each perf in Incl Part Each Perf, ' SGP 
Lvi SGP Lvi SGP Lvi 
1Student Group # '10 AI pi NI W I # , % I AI pi Nil W # J 0/. AI PI Nil WI 
AYP Subgroups 
Stud. wi Disab 36 97 6 19 11 64152,1 23,0 26 2.587 98 1 8 23 67145,6 44,0 1.6871 89.871 98 41 161 33 471 58,9 43,0 66.303 
LEPIFLEP 42; 98 12 12 43 33 58,3 N/A, 18 2,696 99 5 17 32
"".,
1,5441 36,981 99 B 121! 33136 59.2 49,0 23,757 
Low-Income 146 97 27 24 25 23174,0 49,0 107 7,7401 99 8 20 34 ,9 52,0 5.232 158,289 99 9124 36' 31164.5 44.0 119.659 
African 511 98 33 20 27 20176.0 49.01 37 1,5501 99 9 20 34 36 60,0, 52,0 1.053 
1 
40.235 99 8 23 37 32162,7 46,0 30,260 
American/Black 
Asian 30 97 57 23 17 3 90,8 50.0 25 906 99 25 33 27~61'0 588 24,624 100 42 31 19 8' 87,6 60,0 18.987 
Hispanic/Latino 73 94 15 33 29 231716 48,5 50 4.151 99 5 19 34 51,0 2.739; 68,363 99 8 22 35 35161.4 44,0 50,091 
Native 4 
· 
· 
· · 
49 100 18 
1 
27 35 20 70,9 51.0 i 41 • 1,351 98 13 29 34 24 70.1 47.01 1,090 
American I 
White 159 99 57 19 14 9 88.7 63.0 140 4,511 99 21 29 29 221 74.5 55,0 3.381 364,551 99 27 36 26 11183,0 51,0 289.352 
Other Subgroups 
Male 172 98 45: 24 17 14 83,4 59,0 133 5,938 99 14 24 29 33 65.9 64.0 4,093 256,497 99 124 32 28 17 78,11 50.0 202,538 
Female 1481 96 41 22 22 15: 81,3 53,0 125 5.492 99 14 25 33 29 66.5154.0· 3,969' 242,977 99J 23 33 29 15 78.9 50.0 194.984 
Title t I • 
· · 
· 
· · · 
5,972 100 10 25 35 29 65.6 56.0 3,777 133,536 99 ; 9 25 37 29 65.0, 46,0 ge,71!.. 
Non-Title I 320 97 43 23 20 14 82.4 55.0 258 5,458 98 1B 23 27 32 66.81 53,0 4,285 365,938 99 29 35 25 11 83.5 51.0 298.807; 
Non-Low 1741 98 56 22 15 7 69.5 60.0 151 3.690 99 25 32 26 16 79,2 57.0,2,830: 341.185 99 7=Income ! LEP 35 97 9 14 40 37 55.7 NIA 14 2,401 99 3 15 32 49; 51.4 56,0 1,306 24.378 99 FLEP 7 · · · · · · 295 99 120 30 32 18 75.1 61,5 238 12,603 99 14 1st Yr LEP' · · · · · · · - . · · . . .. .. .. .... .. Migrant 
· · , · · · · · 
. 
· · 
. . 23 100 o 26 30 43 12 I 
Native .! . 1 5701 98 21 29 28 22 74.5 50.0, 392 ;· · · ! . . · · . . Hawaiian! 
PacifiC Isla nder i 1 I i 
Multi....ace· I 
Non· )1 
3 
· · · · · · I · 
262 100 11 25 32 32 66.6 56.01 159 9,7741 99 23 31 29 
1 
17 77.5 49,01 
Hispan ielLatino i 
All Students 
2009 320 97 43 23 20 14 62.4; 55,01 258 11.4311 99 14 24 31131 66,21 64,0! 8.0621499,717 99 I 231 32 261161 78.5 SO,O 
2008 I 323; 97 37 26 24 13 81.6 N/A. N/A 11.1901 99 13 23 30 34163,91 51.0 6,8751 SOl ,9761 99 I 241 31 281171 77.7 50,0 
i 
7,350 
397,572 
330.279 
! 
ALL GRADES· MATHEMATICS 

Percentage or Studenm by Performance Level 

Doherty Memorial High: 

2009 Adequate Yearly Progress (AYP) Data 

I NelS Accountabilijy Status i Performance Rating J Improvement Ratiil!l 
ENGUSHLANGUAGEARTS I Restructuring Year 2 • Subgroups I High I On Target 
MATHEMATICS I Restructuring Year 2 Subgroups I High I On Target 
To make Adequate Yearly Progress in 2009, a student group must meet (AI a student participation requirement. either (BI the State's 2009 
performance target for thai subject or (CI the group's own 2009 improvement target, and (D) an additional attendance or graduation requirement. 
(A) PartiCipation I (B) Performance (Cllmprovemenl (0) Grad Rate 
Did at least 95% 01 I Did student group meet or IDid student group meel or Did student group meet 
students participate in i exceed Slate performance exceed its own improvement attendance (Gl-B) or graduation 
Student Group MCAS? target? target? rate target (G9-12)? 
ENGLISH Met I Met I I Met I Change from Met ! AYPActual Target Actual ActualLANGUAGE ARTS Target (90.21 I Target i 2008 Target i 2009 
Aggregate Yes 97 No 1 898 i Yes I 2,0 Yes 76,2 'res 
Lim. English Prof. Yes 98 No 66,9 Yes 3,9 Yes 76,1 Yes 
Special Education 
· 69,9 I I . I . . 
Low Income Yes 95 No 83,3 J Yes I 1,0 I Yes 71,1 Yes 
Afr. Amer JBlack Yes 98 No 87.7 Yes I 7,3 I Yes 71.4 Yes 
Asian or Pacil. lsI. 
· 
. 91,1 I J 
Hispanic No 94 No 81,0 J Yes I 0,1 I Yes 67.9 No 
I I I I I I 
1 
i I 
http://profiles.doe.mass.edulreportcard/rc.aspx ?linkid=3 7 &orgcode=03480512&fycode=200 ... 3/17/10 
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Native American 
- - I - - -
White Yes 97 Yes 94.9 Yes 0.5 Yes 81.0 Yes 
Met Met Mel Change from Met AYPMATHEMATICS Actual Target Actual ActualTarget (84.3) Target 2008 Target 2009 
Aggregate Yes 97 No 82.4 Yes 0.8 Yes 76.2 Yes 
Lim. English Prof. Yes 98 No 58.3 No -1.7 Yes 76.1 No 
Special Education 
- -
52.1 - . 
Low Income Yes 96 No 74.0 Yes 2.5 Yes 71.1 I Yes 
Afr. AmerJ81ack Yes 96 No 76.0 Yes B.8 Yes 71.4 Yes 
Asian or Pac If. 151. 90.8 - - -
Hispanic No 93 No 71.6 Yes 0.4 Yes 67.9 No 
Native American 
-
. . . I - - -
While Yes 99 Yes 88.7 No I -2.3 Yes B1.0 Yes 
NeL8 Accountability Status 
Aggregate Yes Yes Yes YesELA Restructuring Year 2 - Subgroups All Subgroups Yas No 
Aggregate Yes YesYes Yes Restructuring Year 2 - Subgroups MATH All Subgroups Yes No 
http://profiles.doe.mass. edu/reportcardJrc.aspx?1inkid= 37 &orgcode=03480512&fycode=200 ... 3/17110 
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Doherty Memorial High: 

AYP Data Detail 

ENGLISH LANGUAGE ARTS 
(A) Participation IS) Performance (e) Improvement (0) Grad Rate 
,I Met 2009 ~ 2008CPI Gain On Met 2008 Change 2007 MetEnrolled Assessed '10 Target N Target (Baseline) Target AYP 
Student Group (95'10) CPI Target Range Target (4yr) (4yr) (5yr) Target 2009 
Aggregate 355 
1 
344 97 Yes 321 B9.B 87.B 2.0 ! 87,B- Yes 76.2 0.2 81,9 Yes Yes 92,3 
Lim. English Prot. 51 50 98 Yes 43 66.9 No 63.0 6.2 64.7­ Yes 76.1 -14.8 : 93.9 Yes Yes 
73.7 
Special Education 391 36 - 34 69.9 - - - - -
Low Income 167 . 159 95 Yes , 145 B3.3 No 82.3 3.0 82.8­ Yes 71.1 0.3 79.9 Yes Yes 
87.8 
AIr. Arner JSlack 56 55 98 Yes 51 : 87.7 No BOA 3.3 80.4­ Yes 71.4 -5.1 86.3 : Yes Yes 
I i 88.2 
Asian or Pacif. 151. 32 32, 
-
31 . 91.1 
- I - - - - - - - - -
Hispanic 88 83 94 No 75 81.0 No 80.9 3.2 80.9­ Yes 67.9. 3.5 73.3 Yes No 
BB.6 ~ Native American 4 16;:~ .. - - I - - - - -~hlte 172 I Yes 157 94.9 Yes 94.4 0.9 94.4­ Yes ,81.0 -0.3 64.8 97.8 
MATHEMATICS 
(A) Participation (S) Performance (e) Improvement (D) Grad Rate 
Met 2009 Met 2008 CPI On I Change 2007, MetEnrolled Assessed '4 Target N Target Gain . Target I Met 2008 AYP 
Student Group (95'/0} CPI (84.3) (Baseline) Target I Range: Target (4yr) (4yr) (5Yr)! Target 2009 
Aggregate 355 344 97 Yes 320 i 82.4 No 81.6 3.1 82.2­ Yes 76.2 0.2 : 81.9 Yes Yes 
87.2 
Lim. English Prof. 51 : 50 98 Yes 42 58.3 No 60.0 6.7 
i 
62.2­ No 
71.2 
76.1 : -14.B 93.91 Yes No 
: SpeCial Education 39 36 : 52.1 
- - I - - -
Low Income 167 160 96 Yes 146 74.0 I No 71,5 4.8 73.8­ Yes 71.1 I 0,3 . 79.9 Yes Yes 
78.6 
Atr. Amer 1B lack 56 : 54 96 Yes 51 76.0 No 67.2 5.5 68.2­ Yes 71.4 -5.1 86.3 Yes Yes 
77.2 
Asian or Pac If. lsI. 32 31 30 90.8 ! . 
- - -
Hispanic 86 62 : 93 No 73 : 71.6 No 71.2 4.8 71.5­ Yes 67,9 3.5 73.3 Yes No 
80,5 ~o~Native American 4 -I - - - - - - - - - -White 172 170 99 Yes 159 8B.7 Yes 91.0 1,5 91,0­ -0.3 84.8 Yes Yes 95.0 
Adequate Yearly Progress History NeLB Accountability Status 
2001 I 2002 I 2003 I 2004 2005 I 2006 : 2007 2008 2009 
Aggregate I Yes I Yes Yes Yes Yes Yes YesYes I NoELA Restructuring Year 2 - Subgroups All Subgroups NoNo No No No '-'H YesAggregate Yes I Yes I Yes Yes Yes Yes Restructuring Year 2 - Subgroups ~H All Subgroups I - I - I Yes No I No No No No 
http://profi1es.doe.rnass. edulreportcardirc. aspx?linkid= 37 &orgcode=03480S12&fycode=200 ... 
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About the Data 
Enrollment and Educator Data 
Notes: 

The "Total # of Teachers" is displayed as the full-time equivalency count of teachers rounded to one 

place after the decimal. 

"Social Studies" is not a core academic subject area as defined by NCLB. However, in Massachusetts it 

is understood that there are teachers licensed in social studies who may be teaching other core subject 

areas such as "geography, civics/govemment, or economics" under the social studies license. For this 

reason, districts are advised that teachers teaching under a social studies license must be highly 

qualified in the NCLB-defined core subject areas they are teaching. 

Student Groups (as of October 1, 2009) 
African American or Black: A person having origins in any of the black racial groups of Africa. 

Asian: A person having origins in any of the original peoples of the Far East, Southeast Asia, or the 

Indian subcontinent. 

First Language Not English: A student whose first language leamed or used by the parenUguardlan 

with the child is not English. 

Formerly Limited English Proficient (FLEP): A student who has transitioned out of LEP status during 

the current school year or within the past two school years. 

Hispanic or Latino: A person of Cuban, Mexican, Puerto Rican, South or Central American, or other 

Spanish culture or origin, regardless of race. 

Limited English Proficient (LEP): A student whose first language is a language other than English 

who is unable to perfonn ordinary classroom wor1< in English. 

Low Income: An indication of whether a student is eligible for free or reduced price lunch; or the student 

receives Transitional Aid to Families benefits; or the student is eligible for food stamps. 

Migrant: An indication of whether an individual or a parenUguardian accompanying an individual 

maintains primary employment in one or more agricultural or fishing activities on a seasonal or other 

temporary basis and establishes a temporary residence for the purposes of such employment. 

Multi-race, Non-Hispanic: A person selecting more than one racial category and non-Hispanic. 

Native American: A person having origins in any of the original peoples of North and South America 

(including Central America), and who maintains tribal affiliation or community attachment. 

Native Hawaiian or Other Pacific Islander: A person having origins in any of the original peoples of 

Hawaii, Guam, Samoa, or other Pacific Islands. 

Special Education: A student with disabilities who has an Individualized Education Plan (IEP) as 

defined under the Individuals with Disabilities Education Act. 

Title I: Student receives Title I services. 

White: A person haVing origins In any of the anginal peoples of Europe, the Middle East, or North Afnca. 

MCAS Data (Spring 2009 Results) 
MCAS perfonnance levels include Above Proficient (P+) in grade 3: Advanced (A) in grades 4-8 and 10: 

Proficient (P) in grades 3-8 and 10: Needs Improvement (NI) in grades 3-S'and 10; Waming (W) in 

grades 3-S; and Failing (F) in grade 10. 

Above Proficient: Students demonstrate mastery of challenging subject matter and construct solutior., 

to challenging problems. 

Advanced: Students demonstrate a comprehensive and in-depth understanding of rigorous subject 

matter and provide sophisticated solutions to complex problems. 

Proficient: Students demonstrate a solid understanding of challenging subject matter and solve a wide 

variety of problems. 

Needs Improvement: Students demonstrate a partial understanding of subject matter and solve some 

simple problems. 

Warning/Failing: Students demonstrate a minimal understanding of subject matter and do not solve 

simple problems. 

SGP: Each student with at least two consecutive years of MCAS scores will receive a student growth 

percentile, which measures how much the student changed relative to other students statewide with 

similar score histories from one year to the next. Student growth percentiles range from 1 to 99, where 

higher numbers represent higher growth and lower numbers represent lower growth. This method wor1<s 

independently of MCAS perfonnance levels. Therefore, all students, no matter the scores they eamed 

on past MCAS tests, have an equal chance to demonstrate growth at any of the 99 percentiles on the 

next year's test. Growth percentiles are calculated in ELA and mathematics for students in grades 4 

through 8 and for grade 10. 

Accountability Data (2009) 
As required by the federal No Child left Behind Act (NClB), all schools and districts are expected to 
meet or exceed specific student perfonnance standards in English language arts and mathematiCs by 
the year 2014. AYP detenninations are issued yearly based on the perfonnance of all students and for 
student subgroups to monitor the interim progress toward attainment of those goals. For more 
information on AYP, please see http://www.doe.mass.edu/sda/ayp/. 
Accountability Status Labels 

11112-S: Identified for Improvement - Subgroups only (Year 1 or 2) 

1t112-A: Identified for Improvement (Year 1 or 2) 

CA-8: Identified for Corrective Action - Subgroups only 

CA-A: Identified for Corrective Action 

RST1/2-8: Identified for Restructuring - Subgroups only (Year 1 or 2) 

RST1I2: Identified for Restructuring (Year 1 or 2) 

UR: Under Review 

For more infonnation on the No Child left Behind Act, please visit Ilttp:lJwww.doe.mass.edu/nclblparenis.l1tml. 
For a detailed profile of Massachusetts, please visit the http://prontes.doe.mass.edu/pronles/oeneral.aspx? 

QID<;ode=OOOOOOOO. 

For more infonnation on any of the terms used in this report card, please visit 

http://profiles.doe.mass.edu/helpidala.asrx. 

" I :;' ,I '.) 
I':: 
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e 
pr
oje
ct;
 a 
c
u
lm
in
at
io
n 
o
ft
he
 s
tu
de
nt
's 
le
ar
ni
ng
 
C
on
ta
ct
 I
nf
or
m
at
io
n 
Sa
lly
 M
al
on
ey
 
Pr
in
cip
al
 
E
dw
ar
d 
C
ap
st
ic
k 
As
si
st
an
t P
rin
cip
al
 
Ei
le
en
 P
ri
or
 
G
ui
da
nc
e 
Co
un
se
lo
r 
D
oh
er
ty
 M
em
or
ia
l 
H
ig
h 
Sc
ho
ol
 
29
9 
H
ig
hl
an
d 
St
re
et
 
W
or
ce
st
er
, M
A
 0
16
02
 
En
gi
ne
er
in
g 
&
 
Te
ch
no
lo
gy
 

A
ca
de
m
y 


U
SM
AL
Lf
R
 L
EA
R
N
IN
G
 C
O
M
M
U
N
IT
Y
" 
A
T
 
D
O
H
ER
TY
 M
EM
O
R
IA
L 
H
IG
H
 
Pr
o
gr
a
m
 P
ri
nc
ip
le
s 
T 
he
 p
rin
ci
pl
es
 o
f 
En
gi
ne
er
in
g 
a
n
d 
Te
ch
no
lo
gy
 w
ill
 
be
 
a 
c
o
m
m
o
n
 
th
re
ad
 
th
ro
ug
ho
ut
 
th
e 
A
ca
de
m
y 
e
x
pe
ri
en
ce
. A
ll 
st
ud
en
ts
 w
ill
 l
ea
rn
 t
o 
u
se
: 
o
 	
Th
e 
En
gi
ne
er
in
g 
D
es
ig
n 
Pr
oc
es
s 
o
 	
Th
e 
Sc
ie
nt
ifi
c 
M
et
ho
d 
o
 	
M
ic
ro
so
ft
 O
ff
ic
e 
pa
ck
ag
e 
o
 	
In
te
rn
et
 E
xp
lo
re
r 
o
 	
A
ut
oC
A
D
 2
00
9 
tu
de
nt
s 
a
ls
o 
ha
ve
 th
e 
S 
o
pp
or
tu
ni
ty
 to
 le
ar
n 
a
n
d 
u
se
: 
o
 	
La
bo
ra
to
ry
 in
st
ru
m
en
ts
 
o
 	
G
ra
ph
in
g 
c
a
lc
ul
at
or
s 
o
 	
H
an
d 
to
ol
s 
o
 	
Po
w
er
 to
ol
s 
(e.
g. 
C
N
C
, m
ite
r s
a
w
) 
o
 	
El
ec
tr
on
ic
 C
irc
ui
ts
,
 
M
et
er
s,
 a
n
d 
Pr
og
ra
m
m
ab
le
 
Lo
gi
c 
C
irc
ui
ts
 (P
LC
's)
. 
St
ud
en
ts
 m
ay
 a
ls
o 
e
n
ro
ll 
in
 h
on
or
s 
o
r 
A
dv
an
ce
d 
Pl
ac
em
en
t c
o
u
rs
e
s.
 
Pr
og
ra
m
 K
ey
 
Fe
a
tu
re
s 
o
 	
A
n 
e
m
ph
as
is
 o
n
 p
ro
jec
t-b
as
ed
 le
ar
ni
ng
 p
ra
ct
ic
es
 
o
 	
Th
e 
in
co
rp
or
at
io
n 
o
f t
ec
hn
ol
og
y 
in
 a
ll 
su
bje
cts
 
o
 	
A
n 
in
cr
ea
se
d 
fo
cu
s 
o
n
 p
ar
en
ta
l i
nv
ol
ve
m
en
t 
o
 	
Th
e 
u
se
 o
fc
u
rr
ic
ul
um
 m
a
pp
in
g 
to
 d
ev
el
op
 th
em
at
ic
 
in
te
rd
is
ci
pl
in
ar
y 
u
n
its
 
O
B
i-
w
ee
kl
y 
st
af
f a
n
d 
gu
id
an
ce
 m
e
e
tin
gs
 to
 fa
ci
lit
at
e 
c
o
m
m
u
n
ic
at
io
n 
be
tw
ee
n 
st
ud
en
ts
, p
ar
en
ts
, a
n
d 
te
ac
he
rs
 
o
 	
Th
e 
u
se
 o
f A
V
ID
 (A
dv
an
ce
me
nt
 vi
a 
In
di
vi
du
al
 
D
et
er
m
in
at
io
n)
, a
 c
o
lle
ge
 p
re
pa
ra
to
ry
 p
ro
gr
am
 th
at
 
e
m
ph
as
iz
es
 st
ra
te
gi
es
 to
 im
pr
ov
e 
o
rg
an
iz
at
io
na
l 
sk
ill
s 
a
n
d 
st
ud
y 
ha
bi
ts
 n
e
e
de
d 
to
 s
u
c
c
e
e
d 
in
 th
e 
rig
or
ou
s 
a
c
a
de
m
ic
 p
ro
gr
am
 o
f s
tu
dy
. 
o
 	
Em
ph
as
is
 o
n
 d
ev
el
op
in
g 
lit
er
ac
y 
a
n
d 
w
rit
in
g 
sk
ill
s 
a
c
ro
ss
 th
e 
c
u
rr
ic
ul
um
 
o
 	
A
 f
le
xi
bl
e 
bl
oc
k 
sc
he
du
le
 in
 G
ra
de
s 9
 a
n
d 
10
 th
at
 
in
cl
ud
es
 a
n
 a
dv
is
or
/a
dv
is
ee
 p
ro
gr
am
 
o
 	
Se
ni
or
 in
te
rn
sh
ip
 o
r 
c
o
-o
p 
o
pp
or
tu
ni
ty
 
G
ra
de
s 
9 
a
n
d 
10
 
T 
he
 f
oc
us
 o
f t
he
 fi
rs
t t
w
o 
ye
ar
s 
in
 th
e 
A
ca
de
m
y 
w
ill
 
be
 c
o
re
 a
c
a
de
m
ic
 su
bje
cts
 co
u
pl
ed
 w
ith
 p
at
hw
ay
 
c
o
u
rs
e
s 
th
at
 fo
cu
s 
o
n
 e
n
gi
ne
er
in
g 
a
n
d/
or
 te
ch
no
lo
gy
 
pr
in
ci
pl
es
. 
A
V
ID
 s
tr
at
eg
ie
s 
a
re
 u
se
d 
to
 e
n
su
re
 th
at
 a
ll 
st
ud
en
ts
 
ha
ve
 th
e 
sk
ill
s 
a
n
d 
su
pp
or
t n
ee
de
d 
to
 e
x
pe
ri
en
ce
 
su
c
c
e
ss
 in
 a
 r
ig
or
ou
s 
a
c
a
de
m
ic
 p
ro
gr
am
 o
f s
tu
dy
.
 
S	
 
tu
de
nt
s 
w
ill
 s
e
le
ct
 c
o
u
rs
e
 o
ff
er
in
gs
 th
at
 in
cl
ud
e:
 
o
 	I
nt
ro
du
ct
io
n 
to
 E
ng
in
ee
ri
ng
! I
nt
ro
du
ct
io
n 
to
 
Te
ch
no
lo
gy
 &
 E
ng
in
ee
ri
ng
 (
Gr
ad
e 9
-1
2)
: 
Th
is
 
co
u
rs
e 
in
tro
du
ce
s 
st
ud
en
ts 
to
 v
ar
io
us
 e
n
gi
ne
er
in
g 
co
n
ce
pt
s a
n
d 
pr
in
ci
pl
es
. 
St
ud
en
ts 
u
se
 a
lg
eb
ra
ic
 
fu
nc
tio
ns
 to
 a
n
al
yz
e 
ba
sic
 c
irc
ui
lry
, f
lu
id
 &
 t
he
rm
al
 
sy
st
em
s, 
an
d 
m
an
u
fa
ct
ur
in
g 
te
ch
no
lo
gi
es
. 
St
ud
en
ts 
u
se
 
A
ut
oC
A
D
 2
00
9.
 
Em
ph
as
is
 is
 p
la
ce
d 
o
n
 t
he
 
En
gi
ne
er
in
g 
D
es
ig
n 
pr
oc
es
s. 
o
 	P
ro
ce
ss
 E
ng
in
ee
ri
ng
 (G
ra
de
 10
): 
Th
is
 c
o
u
rs
e 
em
ph
as
iz
es
 th
e 
m
e
c
ha
ni
ca
lle
am
in
g 
st
an
da
rd
s, 
in
cl
ud
in
g 
co
n
st
ru
ct
io
n 
& 
dr
af
tin
g 
te
ch
ni
qu
es
. 
St
ud
en
ts
 u
se
 
A
ut
oC
A
D
 2
00
9.
 S
tu
de
nt
s 
u
se
 a
dv
an
ce
d 
al
ge
br
a 
an
d 
ge
om
et
ry
 s
ki
lls
 to
 a
n
al
yz
e 
th
e 
ph
ys
ic
al
 p
rin
ci
pl
es
 
(fo
rce
s, 
to
rq
ue
, h
yd
ra
ul
ic
s, 
pn
eu
m
at
ic
s, 
& 
flu
id
 
dy
na
m
ic
s) 
u
se
d 
in
 th
e 
co
n
st
ru
ct
io
n 
o
f v
ar
io
us
 s
tr
uc
tu
re
s.
 
o
 	E
xp
lo
ri
ng
 T
ec
hn
ol
og
y 
a
n
d 
En
gi
ne
er
in
g 
(G
ra
de
 10
­
12
): 
Th
is 
co
u
rs
e 
em
ph
as
iz
es
 th
e 
m
e
c
ha
ni
ca
lle
am
in
g 
st
an
da
rd
s, 
in
cl
ud
in
g 
co
n
st
ru
ct
io
n 
& 
dr
af
tin
g 
te
ch
ni
qu
es
.
 
St
ud
en
ts 
w
ill
 u
se
 A
ut
oC
A
D
 2
00
9.
 S
tu
de
nt
s w
ill
 b
e 
ab
le
 
to
 a
n
al
yz
e 
th
e 
ph
ys
ic
al
 p
rin
ci
pl
es
 (f
orc
es,
 to
rq
ue
, 
hy
dr
au
lic
s, 
pn
eu
m
at
ic
s, 
an
d 
flu
id
 d
yn
am
ic
s) 
u
se
d 
in
 th
e 
co
n
st
ru
ct
io
n 
o
f v
ar
io
us
 s
tr
uc
tu
re
s.
 
Th
is 
co
u
rs
e 
ta
ke
s 
th
e 
n
at
ur
al
 p
ro
pe
rti
es
 o
f s
ci
en
ce
 a
n
d 
u
se
s 
th
em
 to
 b
ui
ld
 
ha
nd
s 
on
 p
ro
jec
ts 
u
sin
g 
th
e 
D
es
ig
n 
pr
oc
es
s. 
O
th
er
 
te
ch
no
lo
gi
ca
l s
ys
te
m
s a
n
d 
pr
oc
es
se
s 
w
iU
 b
e 
ex
pl
or
ed
, 
in
cl
ud
in
g 
pl
as
tic
s m
o
ld
in
g 
sy
st
em
s, 
al
te
rn
at
iv
e 
en
er
gy
 &
 
po
w
er
 sy
st
em
s, 
ro
bo
tic
s, 
an
d 
co
m
pu
te
r a
rc
hi
te
ct
ur
e.
 
G
ra
de
s 1
1 
a
n
d 
12
 
T 
he
 fo
cu
s 
o
f t
he
 la
st
 tw
o 
ye
ar
s 
w
ill
 b
e 
o
n
 r
ig
or
ou
s 
a
c
a
de
m
ic
 c
o
u
rs
e
s 
a
n
d 
e
n
gi
ne
er
in
g 
a
n
d 
te
ch
no
lo
gy
 
pr
in
ci
pl
es
. 
Pr
ac
tic
al
 a
pp
lic
at
io
ns
 o
f t
he
 e
n
gi
ne
er
in
g 
pr
oc
es
se
s 
w
ill
 b
e 
u
til
iz
ed
. 
T 
he
 A
V
ID
 p
la
n 
is 
fu
rth
er
 im
pl
em
en
te
d 
to
 p
re
pa
re
 
u
pp
er
cl
as
sm
en
 fo
r 
po
st
-s
ec
on
da
ry
 s
c
ho
ol
 te
ch
ni
ca
l 
a
n
d 
e
n
gi
ne
er
in
g 
st
ud
y.
 
S	
 
tu
de
nt
s 
w
ill
 s
e
le
ct
 c
o
u
rs
e
 o
ff
er
in
gs
 th
at
 in
cl
ud
e:
 
o
 	E
ng
in
ee
ri
ng
 D
es
ig
n 
a
n
d 
Fa
br
ic
at
io
n:
C
A
D
 I 
(G
ra
de
 
11
,1
2):
 T
hi
s 
co
u
rs
e 
in
tro
du
ce
s a
n
d 
u
til
iz
es
 b
as
ic
 C
A
D
 
co
m
m
an
ds
 a
n
d 
u
se
s 
th
e 
D
es
ig
n!
 B
ui
ld
 m
et
ho
d.
 
St
ud
en
ts 
be
co
m
e 
pr
of
ic
ie
nt
 w
ith
 b
as
ic
 A
ut
oC
A
D
 2
00
9 
co
m
m
an
ds
. 
St
ud
en
ts 
ar
e 
ex
po
se
d 
to
 a
rc
hi
te
ct
ur
al
 d
es
ig
n 
co
n
ce
pt
s.
 
St
ud
en
ts 
de
sig
n 
pr
oje
cts
 in
 th
e 
co
m
pu
te
r l
ab
 th
en
 b
ui
ld
 
th
em
 in
 th
e 
pr
ot
ot
yp
e 
la
b 
to
 e
n
ha
nc
e 
th
ei
r m
an
u
fa
ct
ur
in
g 
an
d 
co
n
st
ru
ct
io
n 
sk
ill
s. 
Ll
 	E
le
ct
ric
al
 E
ng
in
ee
ri
ng
 (G
ra
de
s 1
1,
 1
2):
 T
hi
s 
co
u
rs
e 
fo
cu
 se
s 
on
 a
dv
an
ce
d 
ci
rc
ui
try
 a
n
d 
el
ec
tro
ni
c 
pr
in
ci
pl
es
.
 
St
ud
en
ts 
an
al
yz
e 
th
e 
fu
nd
am
en
ta
ls 
o
f c
irc
ui
t d
es
ig
n 
an
d 
co
m
po
ne
nt
 fu
nc
tio
n.
 S
tu
de
nt
s 
le
ar
n 
di
gi
ta
l e
le
ct
ro
ni
c 
sy
st
em
s 
th
at
 in
cl
ud
e 
bi
na
ry
, o
ct
al
, a
n
d 
he
xa
de
ci
m
al
 
sy
st
em
s. 
St
ud
en
ts 
be
co
m
e 
fa
m
ili
ar
 w
ith
 P
L
C
's 
&
 C
N
C 
m
ac
hi
ne
ry
. 
St
ud
en
ts
 a
re
 e
x
po
se
d 
to
 r
o
bo
tic
s 
de
sig
n,
 
as
se
m
bl
y,
 &
 p
ro
gr
am
m
in
g.
 S
tu
de
nt
s 
u
se
 A
ut
oC
A
D
 2
00
9.
 
o
 	E
ng
in
ee
ri
ng
 D
es
ig
n 
a
n
d 
M
an
uf
ac
tu
ri
ng
 :C
A
D
 II
 
(G
ra
de
 12
): 
Th
is
 c
o
u
rs
e 
fo
cu
se
s 
on
 A
rc
hi
te
ct
ur
e,
 
Ci
vi
l, 
M
ec
ha
ni
ca
l, 
an
d 
El
ec
tri
ca
l E
ng
in
ee
rin
g.
 S
tu
de
nt
 
de
m
on
str
at
e 
ad
va
nc
ed
 c
o
m
pe
te
nc
y 
in 
th
ei
r d
es
ig
n 
&
dr
aw
in
g 
ap
pl
 ic
at
io
ns
 
w
ith
 A
ut
oC
A
D
 2
00
9.
 T
he
 c
o
u
rs
e 
in
cl
ud
es
 la
nd
 s
u
rv
e
yi
ng
,
 
bu
ild
in
g 
&
 lo
t d
es
ig
n,
 p
er
m
itt
in
g,
 &
 ro
bo
tic
 m
an
ip
U
la
tio
ns
. 
o
 	P
ra
ct
ic
al
 E
ng
in
ee
ri
ng
 (G
ra
de
 12
): 
St
ud
en
ts 
ap
pl
y 
th
ei
r 
en
gi
ne
er
in
g 
kn
ow
le
dg
e 
an
d 
co
m
pe
te
nc
y 
in 
a 
20
-w
ee
k 
co
­
o
p 
w
ith
 lo
ca
l a
re
a 
bu
si
ne
ss
es
 &
 c
o
m
pa
ni
es
. 
St
ud
en
ts
 
ch
oo
se
 a
 s
ite
 th
at
 fo
cu
se
s 
o
n
 t
he
ir 
ch
os
en
 a
re
a 
o
f 
en
gi
ne
er
in
g 
(B
iom
ed
ica
l, 
et
c.
). 
St
ud
en
ts 
co
m
pl
et
e 
a 
m
ajo
r 
re
se
ar
ch
 p
ap
er
 &
 p
re
se
nt
at
io
n.
 S
tu
de
nt
s 
u
se
 a
ll 
sk
ill
s t
o 
co
m
pl
et
e 
th
e 
pr
oje
ct;
 e.
g.
 
es
sa
y 
w
rit
in
g,
 C
A
D
 d
es
ig
n 
sc
he
m
at
ic
s, 
ca
lc
ul
at
io
ns
,
 
ph
ys
ic
s, 
m
u
lti
m
ed
ia
, e
tc
. 
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Appendix B: Practicum Documents 
  
------------------------
The Commonwealth of Massachusetts 

Department of Education 

Educator's License 
THIS IS TO CERTifY THAT THE PERSON NAMED HEREON IS QUALIfiED UNDER THE PROVISION Of GENERAl lAWS, C 15, S I G, C 71, S38G, C 71 A, 71 BAND/OR C 74 AS AMENDED AND UNDER THE REGUlATIONS PRESCRIBED BY 
THE BOARD Of EDUCATION, AND IS ELIGIBlE fOR APPOINTMENT IN THE PUBliC SCHOOlS Of MASSACHUSmS TO SERVE IN THE CAPACITY INDICATED THE liCENSE IS VAliD AS ISSUED UNlESS REVOKED fOR CAUSE 
Congratulations on completing the 
iequirernents for licensure. 
You have worked diligently toward 
Carrie Butcher this goal and should be proud of 
22 Holland Road your accomplishment. 
Worcester, MA 01603 
It is people like yuu who help to 
enhance the quality of education 
in the Commonwealth. Ilish you 
lhe best in your future endeavors. 
Dr, David p, Driscoll 
COMMISSIONER OF EDUCATION 
The Commonwealth of Massachusetts 
Department of Education 
Educator~ License 
THIS IS TO CERTlfYTHATTHE PERSON NAMED HEREON IS QUAlifiED UNDER THE PROVISION Of GENERAl lAWS, C 15, S IG, C 71, S.38G, C 71A, 71B AND/OR C.74 AS AMENDED AND UNDER THE REGUlATIONS PRESCRIBED BY 
THE BOARD Of EDUCATION, AND IS EliGIBlE fOR APPOINTMENT IN THE PUBLIC SCHOOlS Of MASSACHusms TO SERVE IN THE CAPACITY INDICATED. THE liCENSE IS VALID AS ISSUED UNlESS REVOKED fOR CAUSE. 
Educator: Carrie Butcher Certificate D: ****400924 
SSN: 031-58-0898 Original Certification Date: 07/12/2005 
FIELD(LEVEL) CA.TEGORY TYPE ISSUED EXPIRES 
Chemistry (8-12) A~ADEMIC Initial 08/14/06 ** 
Chemistry (5-8) -ACADEMIC Initial 08/14/06 Xi: 
NO ENTRIES BELOW THIS LINE 
it Valid forfive(H years of employment. 
Dr, David P. Driscoll 
COMMISSIONER OF EDUCATION 
Worcester Polytechnic Institute 

Teacher Certification Program 

Practicum Log 

Week Of: (wr\A.Ll(~ \ -- S 
Activity Subject Area Hours 
Monday 
2...1\1\0 
I 
! 
i Tuesday O~U'l(0.:\\ u>{\ Q.VuV'l'\\ 'S.\\\..\ J..\ 
'2-1 '1_ 1\0 LTA. Mk...t.:\\'f\ ~ 
\ 
'-' 
Wednesday o\!::-,-t..{\(()..i\ M\ chi VY\\~-t'0-\ 1-\ 
ll?li\O {Vv'\'S -\~"1\Y<C\ 
I , v 
Thursday o~,(""\I{)"'\\~Y\ e Iru YV"\\"-..,""WU ~ 
Z-I t.\ I \ \) [1A 'M.U."i;\~
\ I --' 
Friday ~S:....\> rVo...T\D'l\ eYu.'(\(\\<.....,t '\u.. 3 
1J~ II\) -..J 
I 
Totals Direct Hours 0 
Observation \~Hours 
Signature 
I 
i 
--. 
~4z IJ'L 
\....../ IV 
Worcester Polytechnic Institute 

Teacher Certification Program 

Practicum Log 

Week Of: Unv11\.01,:( ~ £j- V2-­
Monday 
2..1'0 1\0 
Tuesday 
7_ I '\ 1\'0 
Wednesday 
2..1\0\ \0 
I 
Thursday 
2../\\1\(\ 
I 
! Friday 
Z-1\l-I\D 
I . 
Totals 
Activity Subject Area Hours 
S \c.J... 
d.cu.A 
.J 
o ry..,·\(X\{Q(\\D(\ CVv.. 'fY\ \<'~\'(V\ L\ 
E:-\A. ~\\~ 
...J 
o \J ""~ ~~ " cd. IV (iV'U. vV \ .r::-~\ '1 11, '-\ 
....' 
, ..... '~0 
. i' j 
.J~> .. 
.' 
t;\f ..'- .fv('f...*;i\ I \ r \. '-c­ o I \" ~ .' y 
.J 
Direct Hours 
lJ..o Observation \2­Hours 
Signature 
I 
,...-, f\ 
\~ 
\,../ l/ 
Worcester Polytechnic Institute 

Teacher Certification Program 

Practicum Log 

Week Of: 1,\1:]...I \ D - 2-11".{ R I \ 0 
Activity Subject Area Hours 
Monday ot');...f ~V " (LT\ OV\ 0,\t\ J_vy\\ 'bi-vtA "-1 
l.llt, ~ 
i Tuesday oh S-J<.. V',/ LL\\on !e.v- 1.\rv\\'S\VU l-\ 
2.. [ Z-?:J ) 
Wednesday .so'YnM'<\.\)\~ 
2.,/2..4 +\J..\ct "t'( \ 0 
I 
.s ~ow Vk"l 
! Thursday O'c<:., e.-'\\/0...\\ Of 
. C\\,,!UV\\S\I '..\ q 
l.11_t1 ...:; 
I 
Friday "1:. 'i ..... ,Df". '.'\.. 
z..Jz.LP \. ' \..C ',,; -
c:, t)\."", - Cft\ 
l\r\c),,\ l\Oi c;'{'\-""'-' 
<:::~\'n< 
Totals \ Direct Hours 0 
'~'O Observation \1-­v Hours 
Signature 
I 
i 
r-... \ 
II~~ 
"-.../ 1 
Worcester Polytechnic Institute 

Teacher Certification Program 

Practicum Log 

Name: j)('O\,A)V),So..m0.niin 0­
Week Of: 3) \ J \\) .- 31 '5 ) \ D (\1\11\ f",
'­
Activity Subject Area Hours 
Monday IUCLGh \{\ (~ cVuVY\\~tnA 2­
?J I \ n\tl<:,-tvvoJ=:(o YJ J I, 
Tuesday UCl.rn \v,a IC'_ \\1.VY\ \ s..\\'\.1\ 1­
3 12­ oh'S.c'(\fo..-;1 ovY .J \ 
I F_IA YVU"L1'\Y\.V\ 
../ 
Wednesday fu \C~ 
!:>I~ -0<-,0, \ 
Thursday tc...QC \\ \ (\Q L 
,3) ~ (') \.:C i:~ .." rr;:d ,eV'/ I 
I CIA 'J " r\ -.D -', ,{'H'i 
~ 
Friday .+-0 QL'ir\ I v'" (., L 
31.'1 C,'{'·OCP.r I ():'" _7 C:C' <­
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1\
'-../ v 
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~ 
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{)\nc..f<. (\i()::'~''I'O'(i chi. ~'\j\ ~~\ CU 2. 
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-
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."i 
Thursday 
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-' 
Friday fttac...\I\tV\Q 0~"M \ ~ -'t f'...\ ')..... 
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..l 
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-
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J 
I 
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..J 
3 
I 
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-.J 
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Teacher Certification Program 
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-­
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i 
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Thursday 
.,y 
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_. 
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-
.'V" 
Worcester Polytechnic Institute 

Teacher Certification Program 
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Monday 
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Wednesday 
Thursday 
Friday 
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Activity Subject Area Hours 
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..J 
~ [" ,,., '" (' hl' m 1'.tr1..4 .~ 
e.rv(;(+Il)~ ck fi vv, I (', t y;;{ I 
£ TA'.'L{j~'1 I 
'-" 
-r..{.QL I.r\ t v"\Q rhl i\-,i~t¥"A .3 
(J h< ~ r-vo.:rTnV"! r "" Q.!/l/ '"+ (-i;f I 
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'0Lr oS 6-)"\0.. .l 
I A a....\A 
-' 
NO 
ScttOOL­
JJ5 ~HO= qI • I • 
(02­ Observation '-/Hours 
Signature 
A /'J f 
\~~ 
"""""V 
...­
Worcester Polytechnic Institute 

Teacher Certification Program 

Practicum Log 

oro-wy) 
Week Of: Afr\ \ 5 - 9 1-0 {Dl 
Activity Subject Area Hours 
I Monday -~D Il\\\C,i' (LA 3 
n\~' 1A.Q'iY\\ ct'ni I 
..... 
Tuesday r V'..1. VV1. \-.,C'\ I\,~ ,,- f{.e.o.c ,~ ".-, 
.."""'. v , ' (of' 
n\n(_tX 'iC'j iDV nt\~ VV1 ~t ru \ 
elA; ¥v\.,u,:t I f\Y.t \ 
"" 
Wednesday 1".ettd, ,v\ 'i r ~.1fV\ ,-5-.rvv. ,,'2 
O~f zr 'lie;, C)f rJ/\..Q. vY\ \ ~"\ l-L7 ! 
-> 
Thursday Wr'1 
1M la -t.e.rrYl ~ 
Friday W1'1 
I V'v\ I A"t-trMS 
Totals 54 Direct Hours q 
(jJtQ Observation J-/Hours 
Signature 
1"\. .--"'\ :\ 
\~h,Jt~rt~ 
-­ 'V 
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Teacher Certification Program 
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2,0 \ 0 
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Friday 
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Activity Subject Area Hours 
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olns.e.rvot(oV"l c.~ ltY\ I c.:t n--: I 
.-' 
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D\n~ex' v[l.t\ o~ ('lA"'r'v\\~'~ I 
r: TA I'Y\.U k ;0c I 
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1-+1.D.L III \ If') Ci (' ltv V\'\ \s:.-t'N 3 
C, I. ,t'Yl..V vai;J'( (' \;u \N\IC~ I 
..j 
--t..u:v h 1 Vl a I r .Itv. ~"\I\ \ <:ty~U ~ 
nh$.trv'a4, ;:n C~ 0 WI kC;1Vli I 
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'-' 
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-.) U 
(oq Direct Hours 1.5 
1--6 Observation 9Hours 
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~l 
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Teacher Certification Program 
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Week Of: Avril IIp -- ? () j 2- 0 \ ;) 
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Monday ~~()r .... r', C'IJ\ ~ . , .... ~ i ~~ .; 
1-[ i '2.. !,.1 ~. ...... 
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...... 
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I 
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Teacher Certification Program 
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\J 
.J 
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tJ '(" ~ j;.} ( Io..~ \)'/) 1["1"A 'rrnti ('.r! 
-.l 
u 
Wednesday 
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~I!O \..I t~A\ r.Lt ,\ 'I~ 2­
'-' 
....... 
Thursday 1-t.J'wh, ,f}, C'{\ p..'{'{\ \ siT'-\ 6 
-, J g Y'~' {'\..L,O I 'I-'a 2-·1 ~ 
(') ~ ... " ('" O. ,~, ~ Yl CiI\ 'iv" .u+ 1;=(r i 
v 
Friday I !o ;~_ ;/l"J~, f'i,;'+YlA .3 
0/1"') U {VIC\! (,Ur ; 'y~ 2­
'-..l -.: 
Totals IOl9 Direct Hours 2-5 
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"-" \V 
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Thursday 
5 1 ,"2, 
! 
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"~'YI 0, 
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Direct Hours 
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In 11 \ 
----------------, 
Worcester Polytechnic Institute 

Teacher Certification Program 

Practicum Log 
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Activity Subject Area Hours Signature 
Monday I]. ('AI ~, • {',o. r 'AQ '{'(I 0\ 0-\Vv.. I 
,t:; II-:l­ ~ J Vlo. \ '{\ v.. \f\ r1 1~ 
I V v 
Tuesday 
-t j (1..1. d,· . f)" (' V\Q. vy\ \ ct YU \ 
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lSi\ Gj -' ~V'()',' .' . .--.J".1 ,(. 0
-
2­
I ,-' 
Thursday -r..e C),L ~\ I {\0. eN m;c.t'n.A :3 
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-, iohs{' Y·/0' ,~ { r;:i,~ "",01'::,/7 1 
'-' 
Friday ""\..e OJ '\!'I . t r:~ ( \.f\ 0 i(Y'·' <:,,~ (\) A 
r::; ! 2-1 ""­ II \!\Q I (',.Q..Q, 1('\ M 2. 
--J 
..:J 
Totals 1?,1-­ Direct Hours 2\ a luA 
S2­ Observation Hours 2­ (\ ~~ 
V~ 
Worcester Polytechnic Institute 

Teacher Certification Program 
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Week Of: MOv\), 1-Y - 2-<O! 'i. 0\ 0 
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(' "I J 'rf ~,' 'j' .J 
\J _ 
Direct Hours 
Observation 
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